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Section 1

Introduction

Part I of the Remedial Investigation (RI) report for the Eastern Michaud Flats (EMF) study ‘
area, Surface and Subsurface Characterizations, is a compilation and interpretation of physical

and chemical surface and subsurface data collected during various phases of the RI as well as

data reported in previous investigations. The EMF study area is defined as the sum of all areas

in the vicinity of the EMF facilities investigated during the RI and has no clearly delineated

boundaries.

Air monitoring and modeling studies are described in RI Report Part III. An air monitoring !

summary is, however, presented in Section 4.7 of Part 1.

Part II of the RI Report augments “Preliminary Site Characterization Summary for the Eastern
Michaud Flats Site” (PSCS) (Bechtel, 1994a). Responses to EPA comments on the PSCS have \
been incorporated into Part II. Pdiht—by-Point responses to the EPA comments are provided in i

Appendix T.

Report Objectives

The objectives of Part II of the RI report are to:

. Present and inicr’pret physica] data collected during the field surface and subsurface
investigations for use in describing the potential pathways for migration of constituents
of potential concern. '

. Describe the nature and extent of constituents of potential concern in groundwater,
surface water, soils, and sediments using the results of laboratory analyses of
environmental samples collected during RI field investigations.

o Describe the fate and transport of constituents of potential concern in the environmental
media listed above. .

o Furnish data for use in the baseline risk assessment to be performed by EPA and its
contractor. '

o Furnish data for use in identifying potential remedial action objectives.
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EMF Remedial Investigation, Part I — Surface and Subsurface Characterizations

o Provide a technical foundation and source of information for feasibility studies of
potential remedial action alternatives.

Information on the original scope and objectives of the Rl is available in previously published
documents: RI/FS Work Plan (Bechtel, 1992b), thé Phase II Work Plan (Bechtel, 1993¢),
“Response to EPA Comments on Phase II Site Investigation Plan,” by FMC and Simplot (dated
August 9,. 1993), and the “Ecological Assessment Work Plan” (E&E, 1994).

The RI was performed in accordance with the Administraﬁve Order of Consent (AOC) for
Remedial Investigation/Feasibility Study (RI/FS) for the EMF site, issued by the U.S.
Environmental Protection Agency (EPA) on May 30, 1991, and entered into by FMC
Corporation (FMC) and J.R. Simplot Company (Simplot). These two EMF facilities and
surrounding FMC and Simplot properties, hereinafter referred to as EMF properties, encompass
approximately 2,450 acres in Power and Bannock counties (Figure 1-1). An aerial photograph
of the facilities and surrounding area with the American Falls Reservoir in the background is
shown in Figure 1-2. Properties owned by FMC Corporation and the J. R. Simplot Company
and their dates of acquisition are shown in Figure 1-3. These properties were owned by each
company at the beginning of the remedial investigation in 1992, with two exceptions: the Batiste
Spring property and the Swanson property. The Batiste Spring property is a 23-acre parcel
purchased from the Union Pacific Railroad by FMC on January 9, 1996, while the Swanson
property was purchased by the J.R. Simplot Company on May 31, 1996. FMCis also a
treatment, storage, and disposal facility (EPA Identiﬁcation Number IDD 070929518) under the

Resource Conservation and Recovery Act (RCRA).

Report Contents and Organization

The organization of Part II of the RI report is based on the suggested RI report format provided
in the EPA document “Guidance for Conducting Remedial Investigations and Feasibility Studies
Under CERCLA” (EPA, 1988d).

Revision to 1995 EMF RI Report . 1-2 EMFdoa\EPA_rc:p\ Re:ilsgigg
ugus




T ———

Section 1 Introduction

Section | includes descriptions of the FMC and Simplot facility operations. In addition, it
summarizes previous environmental investigations with potential relevance to the EMF

facilities.

Section 2 prbvides summaries of field activities, data collection procedures, and analytical
methods used during the various investigations and phases of the RI. The information is

presented relative to the following topics:

. Potential source and facility soils

e

EMFdocs\EPA_resp\ Revision 1-2a Revision to 1995 EMF RI Report

August 1996



v
——

- EMF Remedial Investigation, Part II — Surface and Subsurface Characterizations O

BLANK PAGE - [

Revision to 1995 EMF RI Report 1-2b EMFdocs\EPA _resp\ Revision
August 1996



Section 1 Introduction

Surface soils

Geology and subsurface soils
Grouhdwater

Surface water and sediménts

Land use/demography

_Ecology

Section 3 describes the physical characteristics of the EMF study area based on the results of the

investigations conducted for the RI, and includes information on the following:

Regional hydrology and geology
Drainage and surface water hydrology
Site geology

Site hydrogeology

Climate

Demography and land use

Ecology

Section 4 describes the nature and extent of chemical constituents which appear to be associated
with the EMF facilities, hereinafter referred to as “EMF-related” chemicals. The discussion is

based on the results of the various phases of investigation conducted for the R, relative to the

following topics:

Potential sources/facility soils

Surface soils (beyond facility bbundarics)
Groundwater

Surface water and sediments

Aquatic ecology

Terrestrial ecology
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EMF Remedial Investigation, Part II — Surface and Subsurface Characterizations

. Air monitoring
Section 5 describes the fate and transport of chemical constituents within the various

environmental media described in Section 4.

Section Contents and Organization

The remainder of Section 1 summarizes FMC and Simplot facility operations and previous
environmental studies of, or in the vicinity of, the facilities. Specifically, Section 1.1 discusses
the FMC facility manufacturing, by-product handling, and waste management operations, and
Section 1.2 discusses the same for the Simplot facility. Previous investigations are summarized

in Section 1.3.
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Section |1 Introduction
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B Bannock Range

g City of Chubbuck

D City of Pocatello

E FMC Facility

F Simplot Facility

Other Company-Owned Properties
(property boundaries indicated with white line)

Photograph from Walker and Associates,
Seattle, Washington

All property boundaries indicated are approximate

FIGURE 1-2
EASTERN MICHAUD FLATS STUDY AREA LOOKING WEST

FAE DocsVorm o dhon \Sewt 11 T B Wl 7 T -

o e EMF RI repoet
Scpiember 1995

2208




reh ©

Portion of Comprehensive Plan

Figure 14

Shoshone-Bannock Tribes
Fort Hall Indian Reservation

RRIGATED F ARA

IACK G DETERSON 3




Section 1 Introduction

1.1 FMC SITE HISTORY

The FMC Elemental Phosphorus Plant is located approximately 3 miles (4.8 km) northwest of
Pocatello, Idaho, and 1 mile (1.6 km) southwest of the Portneuf River, a tributary of the Snake
River. The facility covers an estimated 1,189 acres and adjoins the western boundary of the
Simplot Don Plant. The facility plan of the FMC plant is shown in Figure 1.1-1. Access to FMC
is provided by Interstate Highway 86 (I-86) and U.S. Highway 30. |

1.1.1 SuMMARY OF FMC OPERATIONS

Three types of operations are conducted at the FMC facility: manufacture of elemental
phosphorus from ore; management of by-products generated during phosphorus production; and
management of wastes generated as a result of the above operations. The following is a brief

overview of these operations.

The FMC plélit produces elemental phosphorus from phosphate-bearing shale ore mined -
regionally. At present, the ore is shipped to FMC via the Union Pacific Railroad (UPRR) during
the summer months. Since ore cannot be shipped durmg the winter ngqnths, itis s?:oclcpilgd on
the facility property to ensure a steady supply for pfocessing throughoﬁt the year. Th_e ¢sﬁmat¢d
quantity of ore processed at the plant is about 1.5 million tbns per year. » .

Elemental phosphorus production operations at the facility have changed little since plant
operations began in 1949. Ore from the stockpiles is sizéd, briquetted, calcined, and
proportioned for feeding into any one of the four electric arc furnaces. The furnace reaction
yields gaseous elemental phosphorus in addition to other by-products. The elemental
phosphorus is subsequently condensed to a liquid state and stored in tanks prior to shipment
offsite as product. Elemental phosphorus will burn upon contact with air. Therefore, to prevent

oxidation, the condensed product is covered with water from the time it is generated through its

transport off the site.

EMF RI repont
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EMF Remedial Investigation, Part II — Surface and Subsurface Characterizations _

The primary products are calcium silicate slag and carbon monoxide. Ferrophos is a minor
coproduct. By-product and coproduct management generally involves cooling the by-products
and either storing them in stockpiles at the site (slag and ferfophos) or reuse in elemental

phosphorus production operations (carbon monoxide).

The primary waste stream generated at FMC is wastewater, which contains various suspended
and dissolved solids as well as minor amounts of elemental phosphorus. Additional wastes
generated are associated with scrubbers and filters located in the furnace and calcining areas and
include scrubber blowdowns and used filter media. Liquid wastes are managed in a series of
surface impoundments. Examples of other types of solid waste management units include - '
landfills, treatment units, and waste storage areas. Because of the age of the facility, most of the

waste management units identified are inactive and no longer receive wastes.

Sections 1.1.2 through 1.1.3 discuss the FMC plant product manufacturing, by-product handling,

-and waste management operations.

1.1.2 ELEMENTAL PHOSPHORUS PRODUCTIbN
Elemental phosphorus manufacturing operations conducted at the FMC facility are discussed

below. A general process flow diagram is included as Figure 1.1-2.

Stockpiled ore received via railcars is _prepa:ed for use as furnace feed material, by first blending,
reclaiming, screening, crushing, and sorting, thus providing a consistent size for forming
briquettes. The sized ore is formed into charcoal-sized briquettes using continuous roll presses.
The briquettes are subsequently heat-hardened at two continuous-grate calciners to drive off any

remaining moisture and organic constituents that may be present.

The calcining process generates an off-gas stream containing particulates and naturally occurring
radionuclides; these constituents are removed by a series of primary and secondary wet scrubbers
Jocated in the calcining area. Calcined briquettes are cooled and transferred to the proportioning

building, where they are blended with predetermined ratios of silica and coke.

EMF RI report 1.1-2 EMFdocs\Form_RI.doc\Sect! .doc
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Section 1 Introduction

The fumaée operation is considered the central processing step for the production of elemental
phosphorus. Furnace burden is gravity fed to the designated furnace; each furnace is equipped
with three graphite electrodes, and operates at temperatures ranging from 1450 to 1600°C with a
typical off-gas temperature of 500°C. The ensuing reaction yields gaseous elemental phosphorus

as well as other by-products.

‘These gases are cleaned of entrained dust in a two-stage electrostatic precipitator process, and
then condensed in primary and secondary water spray condensers to recover the elemental
phosphoms. The molten phosphorus is collected in sumps and either offloaded at the product -

loading area (phos dock) onto rail cars for shipment, or loaded into tanks for interim storage.

1.1.3 WASTE AND B.v-Pnooucr MANAGEMENT PRACTICES

Phosphorus production operations at FMC require the use of large quantities of water. To
prevent oxidation, elemental phosphorus is stored under water, as are wastes containing
elemental phosphorus. The characteristics of elemental phosphorus also require that extensive -
supplies of fire water be maintained at the facility site. Additionally, water is required for other
purposes, including use as makeup water to wet scrubbers, washdown in the fumace building,

cold water spray on condensers, and slurrying of precipitator dust from electrostatic precipitatorg.

Water consumed at the plant is obtained onsite from either the production wells (fresh water) or
various surface impoundments or ponds (recycled water). Surface impoundments are crucial for

maintenance of the overall water management system at the plant for the following reasons:

. Solids must be covered with water to prevent oxidation and to allow for settling.

J The use of recycled water for process operations requires a high quality of water (i.e., low
solids content).

o The amount of wastewater produced exceeds the amount of recycled water required for
process operations. In addition to providing for settling of solids, surface impoundments
provide the requisite evaporative surface area.

EMF RI report
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EMF Remedial Investigation, Part II — Surface and Subsurface Characterizations

Wastewater has been a significant waste stream generated by FMC during its operational history.

Most of the wastewaster has been managed in surface impoundments.

‘Other wastes at the plant include slag, pond solids dredged from the surface impoundments,
waste filter elements, laboratory wastes, and small quantities of wastes generated as a result of
ancillary facility operations. In general, the wastes have been stored at various waste storage

areas, shipped offsite, or disposed of at the onsite landfills.

Coproduct ferrophos is crushed and sold for its enriched metal value. Carbon monoxide gas is

used for its fuel value in the calciners or is flared.

The chan"acteristics, sourée, and disposition of the FMC waste streams and by-products are
summarized in Section 1.1.3.1 below. Associated waste or by-product management facilities are

described in Section 1.1.3.2.

1.1.3.1 Waste or By-Product Description
- Waste streams at the FMC facility consist primarily of wastewater. These waste streams and

other facility wastes or by-products are described below.

Wastewater
~ Wastewater generated at the facility can be categorized as phossy water, precipitator slurry,

scrubber blowdown, or noncontact cooling water.

Phossy Water. Phossy water is defined as any water that has come into contact with
elemental phosphorus throughout the procéss. In the past, all phossy water has been considered -
hazardous (under RCRA) and has been managed through a series of ponds at the facility. These
ponds are the slag pit sump, Pond 88, the lined Ponds 15S and 16S, and the lined Phase IV ponds
(Ponds 118, 128, 13, and 14S). |

1.14 . EMFdocs\Form_Rl1.doc\Sect! doc
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Section 1 Introduction

Phossy water was recharacterized in 1993 based on TCLP analytical results, cadmium beihg the
critical analyte. September 1993 was a RCRA regulatory deadline requiring that FMC’s Phase
IV ponds stop receipt of hazardous waste. FMC personnel did extensive sampling and TCLP
analyses of waste streams going to onsite surface impoundments as part of an effort to insure

that the Phase IV ponds would no longer receive phossy water exceeding TCLP limits.

The 1993 TCLP analytical results showed FMC personnel that cadmium sources resulting in
exceedences of TCLP limits were identifiable episodic operations. This finding allowed FMC to
segregate sources that had the potential to generate phossy water exceeding TCLP limits from

those sources that generated phossy water well below the TCLP limits.

Nonhazardous phossy water is directed to the Phase IV ponds while phossy water containing.
elevated éadrnium levels from certain operations is directed to Pond 16S (a pond built to meet
RCRA Minimum Technology Standards). These data were submitted to the EPA Region 10
RCRA Program as part of their review of FMC’s pond status in late 1993.

As of September 1, 1993, FMC recharacterized sources of phossy water based on extensive
sampling, allowing FMC to segregate the phossy water stream into nonhazardous phossy water,
which is directed to the Phase IV ponds and hazardous phossy water, which is directed to Pond

168, a pond meeting RCRA requirements for hazardous wastes.

Precipitator Slurry. This waste stream consists of slurried precipitator dust from the
futnace electrostatic precipitator operations. From January 23, 1990, to January 22, 1994, the
waste was pumped to the lined Pond 8E, an interim storage pond designed to hold 1 year’s
supply of slurried dust. Precipitator slurry was dredged from Pond 8E to the lined Pond 9E for
solids settlement. Decant from Pond 9E was formerly received by lined Pond 15S and currently

by lined Pond 168, as part of the facility’s integrated water management system.

Scrubber Blowdown. The blowdown from the calciner and the Medusa scrubbers is

discharged to the onsite wastewater treatment unit for pH adjustment. The treated blowdown is

EMFdocs\EPA _resp\ Revision 1.1-5
August 1996
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EMF Remedial Investigation, Part II — Surface and Subsurface Characterizations | ( )

clarified in the lined calciner ponds (Ponds 1C, 2C, 3C, and 4C) before being recycled back to

the plant as makeup water for the calciner scrubbers.

Noncontact Cooling Water. Noncontact cooling water consists primarily of fresh water,
and is used for activities such as secondary cooling loops, furnace cooling, and calciner water
beams. This water is typically sent to the industrial wastewater (IWW) basin for cooling; from
there it is discharged to Portneuf River via the IWW ditch (NPDES Permit ID-000022-1).

Water from the TWW basin can also be sent back to the plant for use as recycled water.

By-products and Coproducts |
By-products at FMC are generated during reactions within the electric arc furnaces and consist
of carbon monoxide gas and calcium silicate slag, also referred to as slag. The coproduct

ferrophos is also generated in the furnaces. : : - : @

Carbon Monoxide. Catbon monoxide gas is passed through the secondary condenser for

further phosphorus recovery. The'gas is then either used as primary fuel for the célcining

process or flared. - - =

Slag and F errophos Thc molten matcnal that remains in the furnaces during elemental
phosphorus productlon consists of slag and ferrophos Each of these materials is tapped from
the furnaces several times per day. 'I'he tapping process is performed in a hood-type
arrangement to allow for collection of any fumes generated during the tapping process. These
fumes first pass through a Medusa wet venturi action scrubber, and then through Andersen filter
dry scrubbers.

The molten slag flows out of the tap holes and into a slag pit, where it is sprayed with water for
cooling and fracturing. The cooled, vitrified slag is loaded into haul trucks for placement in the
slag piles. Historically, this material has been used extcnsively for paving and as fill materialon .

 the facility property and in the City of Pocatello. "

Revision to 1995 EMF RI Report 1.1-6 EMFdocs\EPA_resp\ Revision
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Section 1 Introduction

Analyses of slag characteristics have resulted in the following conclusions:

° The material contains detectable levels of aluminum, arsenic, boron, cadmium, calcium,
chromium, fluoride, total phosphorus, sodium, potassium, vanadium, and zinc.

. Slag passes the Toxicity Characteristic Leaching Procedure (TCLP) test prescribed by
RCRA, as codified in 40 CFR 261 (i.e., concentrations of specific constituents in slag',
such as cadmium and arsenic, do not exceed hazardous waste threshold concentrations
for corresponding constituents specified by RCRA).

. Migration of constituents from this material into the subsurface is not considered to be of
concern. '

The coproduct ferrbphos is a phosphorus and iron alloy, which also contains detectable levels of
chromium, nickel, Silver, and vanadium. “It-is collected in sand molds and cooled in the furnace
building. The ferrophos is transferred to ferrophos piles located on the site, and subsequently
sold.

Andersen Filter Media (AFM) Wastes

AFM is used in scrubbers in the furnace tapping and phos dock fume treatment operations. In
1990, when the plant became subjéct to RCRA, the AFM was fo_und to contain arsenic and
cadmium. Since 1990, the AFM has been sent to an offsite RCRA-permitted landfill. In 1991,
FMC began Ueaﬁnént of the media throﬁgh a washing unit. The rinse waters generated are
subsequently treated along with the calciner and Medusa scrubber blowdowns at the wastewater
treatment unit. Used AFM is stored at the faciiity until a full shipment can be sent offsite for
disposal. Prior to 1990, AFM was disposed of at the onsite landfill.

Miscellaneous Wastes

Other wastes generated at FMC include small quantities of waste paint, spent solvents (from
degreasing and laboratory operations), office trash, asbestos waste, and used transformer oil.
Office trash, asbestos waste, and used Andersen filter media (prior to regulation) have been

disposed of at the onsite landfill. Transformer oil has been shipped to various handlers through

EMFdocs\EPA _resp\ Revision 1.1-7 Revision to EMF RI Report
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EMF Remedial Investigation, Part II — Surface and Subsurface Characterizations

the years, and is currently being shipped to Aptus. Spent laboratory and degreasing solvents

have been shipped offsite to FMC-approved disposers.

A categorization of the potential source materials handled at the FMC plant is indicated below:

Air Emissions

FMC POTENTIAL
SOURCE MATERIALS CLASSIFICATION
shale ore feedstock
slag by-product
ferrophos product
phossy liquids - waste
precipitator slurry - waste
coke feedstock
calciner fines by-product
silica feedstock
office trash ~ waste
phosphorus product

Air emissions from the FMC fac1hty are regulatcd by the state of Idaho (Air Permit 1260-
00050) The FMC facility perrmt covers the shale handlmg/ crushing operations, the calcmers,

various material handhng systems, the four electric arc furnaces, the electrostatlc precxpltators,

the carbon monoxide ﬂanng system, and the phos dock. Parameters regulated mclude

phosphorus sulfur (contamed in fuel), and particulate emissions.

1.1.3.2 Waste or By-Product Management Facilities

This section briefly describes the waste management facilities and potential source areas at the

FMC facility. The locations of these waste management facilities are shown in Figure 1.1-1.

Some of these facilities are RCRA waste management units. Descriptions of waste management

it
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EMF Remedial Investigation, Part Il — Surface and Subsurface Characterizations

units are provided in the RCRA Part B permit applicatidn submitted to the EPA on March 1,
1991.

Surface Impoundments

Currently, the various wastewater streams are managed in the following 11 lined ponds:

. Phase IV ponds (Ponds 118, 128, 138, and 14S) — nonhazardous phossy water

3 Precipitator ponds (Ponds 8E and 9E) — precipitator sturry. These ponds will manage
" non-hazardous precipitator slurry in 1995. _

. Pond 16S — hazardous phossy water, precipitator slurry

e Calciner ponds (Ponds 1C, 2C, 3C, and 4C) — treated stream from wastewater
treatment. '

In 1993, FMC submitted closure plans for three surface impoundments: Ponds 15S and 8S, and

the slag pit sump. All of these units are currently inactive. Ponds 8S and 158 are receiving only

nonhazardous water for level control. - Also in 1993, FMC’s RCRA Part B permit application

was revised to reflect the change in service to nonhazardous operations and delay of closure for

the Phase IV ponds.

In éddition, at least 24 former ponds have been identified as having been used to manage

wastewater on the FMC facility property; they are as follows:

e Old settlement ponds (Ponds 00S, 0S, 18, 28, 38, 4, 58, 68, 7S, 95, and 10S)
. 0O1d evaporation ponds (Ponds 1E, 2E, 3E, 4E, SE, 6E, and 7E) |

. Kiln scrubber and overflow ponds (consisting of three kiln scrubber ponds which
overflowed to one overflow pond)

o Former calciner ponds (old Ponds 1C and 2C)

These ponds were removed from service. Several of the active surface impoundments were later
constructed over these former ponds as shown in Figure 1.1-1. Determination of the extent of

these former ponds is based on examination of aerial photographs since design and construction
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Section 1 Introduction

records for these ponds are not available, and only approximate dimensions and capacities, and

limited information on associated structures (if any) are known.

- IWW Basin and Ditch

The IWW basin, used té cool noncontact cooling water, is 131 feet (40 m) by 102 feet (31 m),
and 4 feet 6 inches deep (1.4 m). Wastewater from this unit ié either sent back to the plant for
reuse, or discharged to the Portneuf River via the IWW ditch that exits the facility at the
northeast comer of the property (Figure 1.1-1). The ditch is approximately 1,700 feet (518 m)
long, and averages about 6 feet (1.8 m) in width and 3 feet (0.9 m) in depth. Both the basin and

the ditch are unlined.

Landfills

The FMC facility contains two landfills, only one of which is currently active.- The inactive (old)
landfill was rerﬁoved from service énd covered with slag in 1980, upon construction of the new
landfill. Reportedly, the old landfill received used AFM, facility trash and debris, asbestos
wastes, and fluid bed drier wastes. The new landfill has received used AFM, office trash, and

asbestos wastes.
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Section 1 Introduction

| 1.2 SIMPLOT SITE HISTORY

The Simploi Don Plant, approximately 2.5 miles (4 km) west of Pocatello, Idaho, began
| production of single superphosphate fertilizer in 1944. Phosphoric acid production began in
1954. The facility covers approximately 745 acres and adjoins the eastern property boundary of |
the FMC facility. The Simplot facility lies approximately 500 feet (150 m) southwest of the
Portneuf River. A facility plan of the Simplot plant is provided in Figure 1.2-1. Access to
Simplot is provided by I-86 and U.S. Highway 30.

1.2.1 SUMMARY OF SIMPLOT OPERATIONS

The Simplot plant produces phosphoric acid from phosphate ore using a wet (aqueous) process.
Phosphate ore was formerly transported from the Gay, Conda, and Smoky Canyon mines to the
plant via railcar. As of September 1991, the Simplot plant began receiving phosphate ore
through a slurry pipeline solely from the Smoky Canyon ming_ '

In preparation for transport, the phosphate ore is crushed and beneficiated (physically_washed) at
the Smoky Canyon phosphate mining/processing plant. Fine and coarse materials generatéd
from the crushing process are separated in sequence by classifiers and a hydroclone system. The
beneficiation process yields a 31-percent equivalent phosphorus pentoxide (P,0,) concentrate
suitable for production of phosphoric acid. The slurry is transported to the Sirnplbt facility
through the buried pipeline. ) |

Upon arrival at the plant, the slurried phosphate ore is thickened to approximately 70 percent
solids content before being stored in agitated tanks. It is pumped directly into the phosphoric
acid reactor from the storage tanks. The phosphoric acid is further processed into a variety of
solid and liquid fertilizers. The plant produces 12-principal products, including five grades of
solid fertilizers and four grades of liquid fertilizers.

The plant is an integration of several different processing units, each unit producing either an

intermediate or a final product. A block flow diagram summarizing Simplot’s operational
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EMF Remedial Investigation, Part II — Surface and Subsurface Characterizations

processes 1s provided in Figure 1.2-2. Summaries of each plant and its respective products are

presented below.

r

1.2.1.1 Phosphoric Acid Plant

The ground ore is digested for several hours with sulfuric acid to produce phosphoric acid (26- to
30-percent equivalenf P,0,) and a hydrated calcium sulfate by-product (gypsum). Phosphoric
acid process descriptions refer to equivalent P,O levels at each stage of production because the
acid is sold according to its equivalent P,O, content. The phosphoric acid/gypsum slurry is
pumped to a vacuum filtration system for separation of the gypsum solids from the phosphoric
acid liquid. The phosphoric acid is then used to make the various grades of fertilizers either as is
or after concentration to 44- to 52-percent equivalent P,O, by vacuum evaporation. The gypsum
slurry is thickened to 25- to 40-percent solids to minimize water consumption, and is then

- pumped to the gypsum stack.

1.2.1.2 Sulfuric Acid Plant _

Simplot produces sulfuric acid (H,SO,) used primarily for the production of phosphoric acid.
Liquid sulfur is burned with air to form sulfur dioxide (SO,), which is then reacted with oxygen
over a catalyst to form sulfur trioxide (SO3). The SO, is absorbed in water, in the presence of
98-percent sulfuric acid, to form H_SO,. "

1.2.1.3 Ammonium Phosphate Plants

Several grédes of solid fertilizers are produced in the ammonium phosphate (ammo-phos) plants.
" Phosphoric acid, sulfuric acid, and ammonia are mixed in a reactor to form a slurry. The slurry is
combined with recycled ammo-phos product in a granulator. The slurry coats the recycled
particles, forming a larger particle of ammo-phos. The granulated product is then dried and
screened, with the intermediate-sized particles being the final product. The oversized material is

crushed and recycled with the fines.
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Section 1 Introduction

1.2.1.4 Ammonium Sulfate Plant

Ammonium sulfate is a solid fertilizer produced by the reaction of ammonia and sulfuric acid

_ under vacuum. The vacuum crystallization reaction forms product crystals which are separated
from liquid by centrifuging. The crystals are dried and stored as product, and the liquid is
recycled. A major source of ammonium sulfate to the plant is an ammonium solution from the

Amm SO_ scrubber on the #3 sulfuric acid plant.

1.2.1.5 Triple Superphosphate Plant

Triple superphosphate is a solid fertilizer currently produced by a patented process. The
resulting acidulated solid is granulated, dried, and screened. Dicalcium phosphate is also

manufactured at the plant for use as an animal feed supplement.

1.2.1.6 Super Acid Plant
Super phosphoric acid (68-percent equivalent P,0,) is produced by concentrating phosphoric
acid through vacuum evaporation. The water vapof that is removed in the super acid plant is

condensed and returned to the phosphoric acid plant for reuse.

1.2.1.7 Liquid Fertilizer Plant

Liquid ammo-phos is produced by reacting ammonia, water, and super phosphoric acid.

1.2.1.8 UAN-32 Plant

UAN-32 is a liquid solution of urea and ammonium nitrate used as a fertilizer. It is produced by
combining ammonium nitrate and urea solution to produce a 32-percent nitrogen solution. Nitric
acid is also produced at the facility, by the conversion of ammonia into nitric oxides and
subsequent solution in water. The ammonium nitrate is produced by the reaction of nitric acid

- and ammonia. Urea is produced by a reaction between carbon dioxide and ammonia in an :

autoclave.
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1.2.1.9 Ammonia Plant

The ammonia used in plant processes is produced at the facility using natural gas, steam, and air.
Steam and natural gas are passed over a catalyst at high temperature and pressure to form
hydrogen and carbon monoxide., Air is mixed with this gas stream, and the carbon monoxide is
subsequently converted to carbon dioxide which is absorbed in a recirculating UCARSOL@
solution. Unabsorbed carbon dioxide is reacted with hydrogen in a methanator forming methane
and water. The major process gas stream now contains hydrdgen, nitrogen, and water. The
water is removed, and the process gas stream is compressed and reacted ovér a catalyst to form
ammonia. The absorbed carbon dioxide is recovered and used in the production of urea or sold
to Airco.

1.2.2 WASTE OR BY-PRODUCT DESCRIPTION

The main waste or by-product streams generated ét the Simplot facility are the gypsum solids
and liquids generated in phosphoric acid production. Other waste streams generated at the site -
include waste oils and various solvents. The Simplot facility also treats noncontact water in a
series'of three W;itcf t;éatngenf bond_s. The treated water is nutrient rich and is sold for irrigation
and fertilizatioﬁ. | | o o

A categorization of the potential source materials handled at the Simplot plant is indicated
below:

SIMPLOT POTENTIAL
SOURCE MATERIALS CLASSIFICATION

* phosphate ore ¢ feedstock
* gypsum solids and liquids * waste
* fertilizer formulations ¢ products

* waste oils and solvents * recycled

* sulfur ¢ feedstock

* jrrigation water * recycled by land application
* UAN-32 : ¢ product

* treatment pond sediment * waste T .
* office trash *  waste ' (

* former east overflow pond sediments * waste

C
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Section 1 Introduction

1.2.2.1 Gypsum Solids and Liquids

The gypsum produced from the phosphoric acid process is slurried (25- to 40-percent solids) and
pumped to the top of the gypsum stack. A series of perforated high-density polyethylene
(HDPE) pipes located beneath the gypsum stacks collects some of the water used to slurry the

gypsum, and this recovered water is recycled for further use in plant processes.

1.2.2.2 Waste Oils and Solvents

Waste oils are separated from water in a waste oil separator prior to collection in a waste oil
storage tank. These waste oils are collected weekly for recycling by Cowboy Oil. Spent

solvents are collected by Safety Kleen for recycling.

1.2.2.3 Noncontact Water and Laboratory Wastes

Boiler and cooling tower blowdown, éompressor coolant water, demineralizer régeneration
water, storm water, and laboratory wastes (i.e., acids, ammonia, and sodium hydroxide) are

collected and treated in a series of lined ponds described in Section 1.2.3.3.

1.2.2.4 Irrigation Water

Nutrient-rich noncontact water and stormwater treated in the series of three lined ponds, north of
the plant between Highway 30 and the Portneuf River, have been sold for irrigation/fertilization
since July 1980 under a joint land-application permit with the City of Pocatello. Prior to July
1980, the treated water was discharged to the Portneuf River (NPDES Permit ID000067).

The EPA funded the Joint Waste Treatment Feasibility Study, Project EPA P0O000080-03, which
evaluated effluent handling alternatives available to the Pocatello STP and local industries. The
study evaluated the sﬁitability of wastewaters for irrigation, including characteristics of nqtrient
level, salinity, organic loading, sodium absorption ratio, and trace elements. The trace elements

evaluated included aluminum, arsenic, boron, cadmium, chromium, cobalt, copper, fluoride,
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iron, lead, manganese, nickel, selenium, and zinc. The recommendations from the study in
Report No. 219 concluded that “the EPA and the State Division of Environment should, where
possible, assist and encourage the City of Pocatello and J.R. Simblot Company toward the
completion of the land application project. Implemented by: Idaho Department of Health and
Welfare and EPA.” The recommendation was given force by an EPA AOC in 1978.

Under the AOC, Simplot chose to eliminate discharges to the Portneuf River by land application

-of the nutrient-rich water under the State of Idaho Land'Ap‘plication permit system. In 1992, a

permit was issued to Simplot and the City of Pocatello for operation of part of the system (Land
Application No. LA-000104, 8/17/92). '

A comparison of analytical data for Simplot’s irrigation water with the EPA’s land-application

limits for wastewater shows that the concentrations of the various inorganic compounds are
: D ' VS

“considerably below the EPA-recommended concentration limits. é‘/

1.2.2.5 Air Emissions

Air emissions from the Simplot facility are regulated by the state of Idaho (Air Permit
1260-0060). The permit covers gaseous and/or particulate emissions from ore handling
activities, inciiViduaJ process plants, and the reclaim cooling towers. Simplot has made a number
of plant modifications to substantially reduce particulate matter emissions. Included in the plant
modifications was the elimination of calciner units in 1990 and unenclosed raw ore handling
facilities in 1991. Elimination of calciner units reduced total plant carbon monoxide and oxides
of nitrogen emissions. Elimination of the unenclosed raw ore handling facilities through the use
of a slurry pipeline greatly reduced not only the total particulate matter emissions but fluoride

and radionuclide emissions as well.

1.2.3 WASTE OR BY-PRODUCT MANAGEMENT FACILITIES

There are currently two gypsum stacks and several ponds at the Simplot facility. In addition, a )
solid waste landfill and a trash landfill are also used at the facility. A brief summary of each of Q
these waste management facilities, including the types of wastes contained, is presented below. '
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Section 1 Introduction

1.2.3.1 Gypsum Stacks

There are two gypsum stacks on the facility grounds south of the plant operating areas. The
original gypsum stack is the northernmost of the two stacks. The southernmost stack has been in
"~ use since 1966. ‘Together, the two gypsﬂm stacks occupy an area of approximately 340 acres.
Simplot is in the process of raising the level of the lower, northernmost stack and merging the

two stacks nto one.

1.2.3.2 Former East Overflow Pond

The former east overflow pond was an unlined surface impoundment approximately 0.8 acres in
size. Itis located east of the plant operational areas. When operational, this pond received
surface water runoff as well as excess process water from the plant water reclaim system in the
event of a power failure or other process upset. Reclaimed system water included gypsum filter
wash water, scrubber water, and cooling tower water. Water collected in this pond was pumped
back to the'reclaim water system. The pond also had an emergency discharge system that
enabled discharge of water to the water treatment ponds via gravity flow through an
underground pipeline. Use of the former east overflow pond was discontinued in August 1993
when a lined replacement pond (Reclaim Water Pond No. 1), adjacent to the original poﬁd, was

put into service.

1.2.3.3 Water Treatment Ponds |
A series of lined ponds, north of the plant between Highway 30 and the Portneuf River, is used

to treat the noncontact water, laboratory wastes, and storm water referenced in Section 1.2.2.3.
The noncontact water is collected by a facility drainage system and flows through a pipe under
Highway 30 into a plastic-lined holding pond for pH adjustment or into a lined equalization

pond.

Water in the holding pond is pH-adjusted with soda ash before it flows to a concrete-lined
settling pond for clarification. After the suspended solids have settled out of the water, the

treated water flows to the equalization pond where it is combined with the water that did not
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require pH adjustment. The equalization pond liner is constructed of clay, bentonite, and
compacted soil to which a chemical sealant has been added. Equalization pond water is pumped
to a large lined surge pond located north of Interstate 86 for storage prior to being used for
irrigation and fertilization. The surge pond liner construction is the same as that of the
equalization pond. The treated water is nutrient-rich and has been sold for irrigation/fertilization
since July 1980 under a joint land application pefmit with the City of Pocatello as described in
Section 1.2.2.4. From time to time, sediments have been dredged from ihe ponds and transferred
to an unlined dewatering pit adjacent to the ponds. Sediments were dredged from the
eqdalization pond on only one occasion in late 1991 or early 1992. Prior to that time, spofadic
unsuccessful attempts were made to remove sludge/sediments from the solids settlmg pond.

Sediments have not been removed from the unlined dewatering pit.

1.2.3.4 Landfill; | | (\ :
.. A solid waste landfill is located betWeen the gyps_ﬁm stacks. It lies partly on native soil and | AT
partly on the northernmost gypsum stack. The initial date of operation of this landfill is

unknown. Construction wastes, demolition rubbish, and neutralized solid wastes from spills .

were disposed of in the solid waste landfill.

Simplot previously disposed of general office waslte and garbage from the lunchroom in two
trash landfills. The more recently used landfill is located above the southemmost gypsum stack;
the older landfill is northwest of the more recently used landfill. Simplot now sends trash
offsite. |
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Section 1 Introduction

1.3 SUMMARY OF PREVIOUS INVESTIGATIONS
The EMF study area has been the subject of a number of historical investigations, conducted to
address a variety of resource and ecological issues. It should be noted that the findings of the
previous investigations are presented in this section as reported by the study authors, and do not
necessarily reflect the findings of the RI. The scope of these studies ranged from peer reviewed
papers to unpublished undergraduate studies. The investigations focused on specific media, as

follows:

e - Regional studies of the EMF study area — media investigated include springs,
groundwater, surface water, river sediments, aquatic ecology, terrestrial wildlife and
habitats, vegetation, and air quality.

. Studies on the FMC facility property — media investigated include soils and groundwater.

. Studies on the Simplot plant property — media investigated include groundwater.

This section summarizes the previous investigations performed in the EMF study area, and at the
FMC and Simplot facilities. Only brief overviews of the area-wide investigations are provided in

this section. These investigations are discussed in more detail in Appendix A.

This section focuses first on regional investigations conducted in the EMF study area (Sections
1.3.1 through 1.3.6), and then on investigations of the EMF facilities (Sectibns 1.3.7 and 1.3.8).
Of the area-wide studies, those addressing the general water chemistry of springs and
groundwater are presented initially, as they provide an overview of the sources and movement of
ummpécted surface water and groundwater. They are followed by characterizations of the
sources of water and the relationship of s'pring and groundwater chemistry, which provide

preliminary insight into the source and distribution of chemical constituents.

- Accordingly, Section 1.3 is organized as follows:

. Section 1.3.1 discusses the general water chemistry of both springs and groundwater in
what is now referred to as the EMF study area.
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EMF Remedial Investigation, Part I — Surface and Subsurface Characterizations {\

o Sections 1.3.2 through 1.3.4 identify the constituents present in specific media in the
EMEF study area.
o Section 1.3.5 discusses previous investigations of the aquatic ecology of the Portneuf

River and of terrestrial wildlife and habitats within the EMF study area.
. Section 1.3.6 summarizes previous investigations of air quality in the EMF study area.

o Sections 1.3.7 and 1.3.8 summarize past investigations conducted at the FMC and
Simplot facilities, respectively.

The regional setting of the EMF study area is shown in Figure 1.3-1.

1.3.1 CHARACTERIZATION OF GENERAL WATER CHEMISTRY

Previous investigations conducted in the EMF study area involved the characterization of the
. general water chemxstry of sprmgs (downgradlent of the EMF facxlmes) and groundwater
Towards tlus end basic water chemlsm' data on the naturally occurrmg constltuents in spnngs ' @ o
and groundwater were collected and analyzed. This section presents the results of and '

. conclusions drawn by the previous investigations for the springs studled followed by the same
for groundwater. Additional details on each investigation are presented in Appendix A.

1.3.1.1 8prings
Previous investigations conducted at springs along the Portneuf River within the EMF study area

are as follows:

L Perry et al. (1990) and Goldstein (1981) attempted to characterize the source(s) of springs
‘ studied. '

. Jacobson (1982, 1984, and 1989) monitored the water quality of Batiste Springs as part of
hydrogeologic investigations conducted over a period of 7 years. :

In general, data collected during each investigation showed that most of the spring waters along

the Portneuf River belong to a calcium bicarbonate system. Perry et al. (1990) went on to .:' (
classify 27 of the 28 springs studied into four groupings of springs within the overall calcium o’
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bicarbonate system, based on additional characteristic parameters such as conductivity, selected

nutrients, and fluoride. These four groups, indicated in Figure 1.3-2, were identified as follows:

L Batiste System (Group I)

. Swanson Road System (Group II)
. East Side System (Group III)'

° Papoose System (Group IV)

The Perry study did not include Willow Spring (Figure 1.3-1) in the four groupings because it
was markedly different, having a sodium/potassium chloride water chemistry and overall higher

ionic concentrations than any other spring studied.

K

Both Perry et al. (1990) and Goldstein (1981) attempted to characterize the source of water for
the spriﬁgs sampled in each respective study‘. Howéver, conclusions drawn by pc_)th .s,t“_die.s Foul‘aEi :
only be tentative, as each study examined only limited data. The Perry study eiamined a narrow”
geographical area (less than 2 square miles), and the Goldstein study examined a restricted =

number of springs (seven).

Both Perry and Goldstein suggested that the springs in the Portneuf River bésin issue from the
Michaud Gravel and the American Falls Lake Bed Formation, which also underlie the EMF
study area. Additionally, Perry noted that, based on water chemistrj, Groups II, 11, and IV each
included springs from both the east and west side of the Portneuf River, suggesting that the river
is not a hydraulic barrier to subsurface flow in the area_ndrth of I-86. Additional data collected
during the RI indicate that the river is, in fact, a hydraulic barrier north of I-8§ (Section 3.3).

Perry described the water chemistry of these three gi'oups as representing downgradient
(downstream) gradation (i.e., paralleling the discharge of the Portneuf River), suggesting that
these springs may represent underflow from the river. Both authors suggested that éprings in the

Batiste System represent a source of water other than that of the rest of the springs studied.
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As part of the USGS hydrogeologic investigations, Jacobson collected water chemistry data for
five springs in 1980 (Jacobson, 1982). Additional water chemistry data were collected for two of
these springs [Batiste and Twenty-Wést in 1981 and 1982 (Jacobson, 1984), and Batiste Spring
from 1982 through 1987 (Jacobson, 1989)]. The investigations were initiated as a result of
degraded water quality found in the Pilot House Well in 1972. The data were collected to
monitor changes in groundwater and spring quality in the Michaud Flats area. Incidental to the
main focus of the investigation, the study concluded that Batiste Spring had been impacted, and
noted the proxiinity of the spring to the industrial ponds at the EMF facilities. No attempt was

made by Jacobson to characterize the nature of the impact.

1.3.1.2 Groundwater

This section bneﬂy discusses previous mvest1gat10ns of groundwater chemistry, based on data
~ collected durmg the followmg studxes ' C "

o ‘P.enyetal., 19_90 : _ oL L e
° Jacobson, 1982, 1984, and 1989
e  Goldstein, 1981

Water chemistry data were collected from various spﬁngs along the Portneuf River and from 16
wells in the EMF study area. These wells are identified in Figure 1.3-3.

The studies concluded that most of the wells belong to a calcium-bicarbonate system.

Furthermore, most of these wells were found to be comparable to one or more of the four spring

groups identified by Perry et al. (1990) (Section 1.3.1.1). Eight wells were found to have water
chemistry comparable to the Papoose System: Papoose Springs Fish Farm, Puniping Station,

New Pilot House, Idaho Power, Michaud/USGS-1, FMC-3, Williamsen, and Tank Farm wells.

Two wells were comparable to the Swanson Road System: Rowland and Carlson wells. One -
well was comparable to the Batiste System: SWP-4. One well was intermediate between the () |
Batiste and Papoose systems: SWP-5. The Perry study likened two wells, Lindley and FMC-1,
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to a Batiste/Papoose System, with increased levels of chloride. One well, Crockett, was not
comparable to any of the four spring groups, but was comparable to the sodium chloride water
chemistry of Willow Spring. One well, Old Pilot House, was not comparable to any spring and:

had a sodium/potassium carbonate water chemistry.

1.3.2 [DENTIFICATION OF CONSTITUENTS IN BATISTE SPRING

This section addresses Batiste Spring (Figure 1.3-1) since it is the only spring identified by.
previous investigations (e.g.,-Perry et al., 1990, and Goldstein, 1981) as being impacted by

anthropogenic activities at the EMF facilities. Previous investigations conducted at Batiste

Spring are as follows:

° . Perry et al., 1990.

e . Goldstein, 1981 — The final report also referenced a 1979 report on a previbus stu-d.y' _
conducted by Balmer and Noble of water resources for the Fort Hall Indian Reservation, -~

including Batiste Spring.

.. U.S. Geological Survey (USGS), 1977 — Batiste Sprihg was addressed in an _
environmental impact statement (EIS) prepared by the USGS.

o E&E, 1988.

= -

Both the Pem.' and Goldstein studies showed increased sulfate, calcium, and nutrient
cdncéntrations at Batiste Spring relative to the other springs studied. Water quality of Batiste
Spring was described by Balmer and Noble (Goldstein, 1981) as showing an inqrease in levels of
hardness, chloride, sulfate, phosphate, nitrate, and ammonia from 1930 through the 1970s. The
report also found ﬁuctuating concentrations of mercury, arsenic, and cadmium in Batiste Spring

in the 1970s.

Additional investigations identified elevated levels of phosphate in Batiste Spring (USGS, 1977;
E&E, 1988). The phosphate levels were attributed to discharges to the Portneuf River from the

EMF facilities.
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A more comprehensive discussion of these previous investigations is provided in Appendix A of

this report.

1.3.3 IDENTIFICATION OF CONSTITUENTS IN GROUNDWATER
Previous investigations that examined constituents in groundwater are as follows:
o Goldstein, 1981 — The final report also referenced a 1979 report on a previous study

conducted by Balmer and Noble of water resources for the Fort Hall Indian Reservatlon,
which mcluded groundwater.

) Jacobson, 1982, 1984, and 1989.
) E&E, 1988.

These previous investigations reported the presence of elevated levels of metals and some

general water quality parameters in groundwater.

The Goldstein and Jacobson studies attributed the elevated paramoters in the Crockett well to the
EMF facilities. The E&E mvesugatwn also found elevated concentrations of metals in the wells
examined; furthermore, the study correlated the findings with some potential sources at the EMF

facilities.
The EMF site was placed on the National Priorities List (NPL) on the basis of E&E’s ﬁndihgs.
Further details on these investigations are presented in Appendix A.

1.3.4 [IDENTIFICATION OF CONSTITUENTS IN SURFACE WATER AND SEDIMENTS

This section summarizes the results of previous investigations of constituents in surface water
and sediments of the Portneuf River. This discussion is based on the following previous
investigations:

. - Surface water quality was exammed by Ecology Consultants (1977) and Campbcll etal.
(1992).
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Section 1 Introduction .

o Perry (1977) studied the impacts of effluent discharges from various sources on the
Porteuf River.
. Mazanowski (1992) attempted to characterize sediment quality with respect to heavy

metal concentrations for the Portneuf River sediments.

The locations of surface water and sediment sampling points included in these studies and, for

reference purposes, RI surface water and sediment sampling points are shown on Figure 1.3-4.

The presence of elevated nutrients in surface water was investigated by Ecology Consultants and
Campbell et al. The Ecology Consultants study found an increase in nutrient concentrations at

-stations 4 and 7 (Figure 1.3-4), based on samples collected in August 1977.

The Campbell investigation included a comparison of data collected in 1972 and 1991-1992, .
from locations indicated in Figure 1.3-4. The sfudy concluded that while some stations showed |
decreased phosphate levels, overall phosphate.levels in the river had not changed over the 20-
year period. Campbell reported that increased phosphate levels found at one station were
possibly attributable to the Pocatello Sewage Treatment Plant (STP) (Figure 1.3-1), Batiste
Spring, or “gradual saturation of the river bottom sediments with phosphates_ as a result of

eutrophication”.

The 1977 Perry study presented the results of a water quality sampling program to characterize
effluent impact on the Portneuf River. (See Figure 1.3—4 for sampling locations.) The sampling
program concluded that the surface water quality was impacted during the period of the study as
a result of operations at the EMF facilities, as well as the STP, Batiste Springs Fish Farm, and

-

Papoose Springs Fish Farm.

The 1992 Mazanowski study attempted to quantify four heavy metals (cadmium, copper, lead,
and zinc) associated with the clay-silt fraction of sediment from the Portneuf River. The
locations of samples collected for this effort are shown on Figure 1.3-4. The investigation found -

metal concentrations above mean concentrations within the study area.
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EMF Remedial Investigation, Part II — Surface and Subsurface Characterizations

1.3.5 ECOLOGICAL INVESTIGATIONS

This section surﬁmarizes the results of previous investigations of the EMF study area ecology.
These investigations included aquatic surveys of the Portneuf River and studies of terrestrial
wildlife and habitats. Additional information on investigations addressed in this section is

provided in Appendix A.

1.3.5.1 Aquatic Surveys

Aquatic surveys of Portneuf River that were conducted in the past are as follows:

. Minshall and Andrews, 1973
e  Buikema, 1975 |

J Ecology Consultants, 1977
o- City of Pocatello, 1989

Surveys of aquatic ecology were conducted from the late 1960s to the m1d-19705 Because of
the changes in discharge practlces at the EMF facilities and other condmons in the river smce
that time, the data provided by the surveys may have limited relevance to the EMF site
characterization study. The most recent aquatic ecology investigations of the Portneuf River are

summarized in Section 3.7.

Aquatic sun)eys were conducted by Minshall and Andrews (1973) over the approximately
98-mile (157-km) long course of the Poxfneﬁf River. The study examined the distribution of
benthic invertebrates along the stream course. The investigation indicated the possibility of toxic
conditions below the EMF facility discharges. The 1975 Buikema survey examined the
macrobenthos in the Portneuf River, along an approximate 655-foot (200-m) stretch of the river
above and below the FMC and Simplot facility outfalls. Generally, the Buikema data obtained
downstream from the effluents showed no major impact of these outfalls on the benthos.

Another aquatic survey, prepared by Ecology Consultants (1977), addressed benthic fauna as

EMFdocs\Form_RI.doc\Sect] .doc

EMF RI repont 1.3-8
2204c051.doc/RMFACTR 1

September 1995

O



Section 1 Introduction

well as attached algae (periphyton). The study concluded that the discharges had an effect upon

most of the aquatic parameters studied.

AQuatic habitat between I-86 and Siphon Road was investigated by the City of Pocatello (1989)
to evaluate possible effects of treated wastewater on the biology and chemistry of the Portneuf
River. The area of focus for the bioassessment was the Portneuf River in the immediate vicinity
of the STP’s outfall. Sampling sites were selected above the outfall, within the mixing zone, and
downstream from the mixing zone. Two seasonal sampling periods (autumn 1988 and summer
1989) were specified for the bioassessment. The study concluded that the ammonia-nitrogen
load contained in the STP’s effluent increased the ammonia content of the Portneuf River below
the Roland creamery, and that a zone along the west bank of the river appeared to have been
impacted minimally by the STP’s effluent. The repért further concluded that results of
taxanomic analysis of benthic samples'suggest that there is environmental stress associated with

the effluent discharged from the STP.

1.3.5.2 Terrestrial Investigations

Previous investigations regarding terrestrial wildlife and habitats are as follows:

e State of Idaho and Others, 1965 - 1992
. Henny and Burke, 1990

¢  Low and Mullins, 1990

e Severson and Gough, 1979

The Department of Health and Welfare, Division of Environment Quality, State of Idaho directed
studies of fluoride levels in vegetation to be conducted in the area surrounding the EMF facilities
from the late 1960s to 1992. These investigations were conducted by the University of Idaho,
Department of Agricultural Biochemistry and Soils (1965-1971), Department of Bacteriology
and Biochemistry (1972-1980), and by Miller (1986-1987, 1990-1992). One shortcoming of
these investigations is that the species collected for the study were not identified. Specifically, in

EMF Rl report
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many cases it could not be clearly determined from the data presented whether the plants
sampled were annuals or perennials. Therefore, conclusions could not be made regarding the
relationship of fluoride deposition and uptake by wildlife feeding on the vegetation and, hence,

none are presented here.

Similarly, the fesults of the Henny and Burke (1990) study, which documented fluoride
concentrations in black-crowned night herons, are not discussed in this section. The herons
eva.luated were not year-round residents and migrated to Mexico, where they were potentially
exposed to other chemical constituents, such as the pesticide DDT. In addition, the study itself
concluded that further research was needed to distingﬁish age effects from fluoride effects in

wild avian populations.

Low and Mullins (1990) conducted a reconnaissance investigation of water quality, bottom
sediment, and biota associated with irrigation drainage in the Americar; Falls Resérvoir area from
1988-1989. The purpose 6f the study was to determine whether potentially toxic compounds
associated with irrigated drainage existed in surface, groundwater, bottom sediment, aquatic
plants, benthic invertebrates, fish, and waterbirds in the American Falls Reservoir area. The
authors concluded that, based upon general observations on health and diversity of biota during
the field season, the study area did not appear to have a serious avian reproductive, habitat

destruction, or food-chain biomagnification problem that could be associated with irrigation

drainage.

-Severson and Gough (1979) conducted a study in May 1975 to assess potential impacts of
emissions from the EMF facilities on sagebrush and grasses. Vegetation samples were collected
from distances of up to 40 miles (64 km) upwind (to the south) and downwind (to the north) of
the facilities, and analyzed for 70 elements. The authors concluded that seven elements
(cadmium, chromium, fluorine, selenium, uranium, vanadium, and zinc) were related to

_emissions from the EMF facilities. The study also found a correlation between constituent

concentrations in the plants and distance from the facilities. The stﬁdy relied on linear regression

-
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analysis of element concentrations measured along transects emanating from the facilities to
assess whether individual element concentrations were associated with the facilities. The paper

did not attempt to assess the spatial extent of impact. ' \

1.3.6 AR QUALITY

This section discusses previous air quality investigations conducted at the EMF study area. Over
the past 20 years, ambient air quality monitoring has been performed by the State of I[daho and
the FMC and Simplot facilities. The monitoring was performed to ascertain and monitor regional
and local trends in ambient air quality, and focused on state and federal ambient air quality
standards.

Historically, monitoring has been conducted for total suspended particulate (TSP) matter,
particulate matter whose size is le_ss than 10 microns (PM;o), sulfur dioxide (SO,), and fluorides.
The following are brief descriptions of the monitoring programs corresponding to each -

parameter. | L

1.3.6.1 Particulate (TSP and PM, ) Monitoring

- Particulate monitoring for TSP at the EMF facilities began in 1971-1972, §vhen the State of

Idaho installed TSP monitors at the Pocatello STP. This equipxhent was later augmented by |
PM, , monitors in 1986. In 1988, PM,, monitors were also installed at locations 3 to 4 miles from
the Simplot facility. In addition, FMC has conducted a program .of particulate (TSP) monitoring
since 1975 (enhanced with PM,  monitors in 1984), with the installation of two monitors within
the facility boundaries, and a third about 50 feet away from the monitor at the Pocatello STP.

As a result of these monitoring programs, the EMF study area was identified as part of a TSP
nonattainment area, and later, part of the PM1( nonattainment area. '

EMF RI report
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1.3.6.2 Sulfur Dioxide (SO, ) Monitoring

Ambient SO, monitoring has been conducted by Simplot since 1978. Simplot has operated SO,
monitors at the following locations: the Pocatello STP; north of the Rowland creamery; the
vicinity of the Simplot water treatment ponds; in Chubbuck, approximately a quarter mile (0.4
km) from Rio Vista; approximately 1 mile (1.6 km) south-southeast of the Pocatello STP SO,
monitor, coincident with the site 1 meteorological station at Simplot’s surge pond; and a quarter
mile (0.4 ki) east of the Pocatello STP on Batiste Road. This last location was added in 1986
because the area was identified by atmospheric dispersion modeling as the éalculated point of

maximum SO, concentrations impacting on local elevated terrain.

Data from these monitoring stations indicated that SO, emissions from all sources are well under

the threshold concentrations specified by state and federal ambient air quality standards.

1.3.6.3 'Fluoride Monitoring .

Under state of Idaho air quality rules, fluoride levels in forage material are required to be
monitored. Forage fluoride sampling has been conducted in the area since the 1950s.

HiStorically, elevated levels of forage fluoride have been observed in the immediate vicinity of
the FMC and Simplot facilities. Plants from areas having the highest fluoride readings typically
are east and southeast of t_he facilities. Vegetation in these areas is sparse, consisting primarily of

sagebrush and scrubgrass.

1.3.6.4 Airborne Deposition and Soils Impacts
In May 1975, Severson and Gough (1979) conducted a survey for the USGS to assess potential

impacts of emissions from phosphate-processing facilities to offsite soils. Samples were
collected from distances up to 40 miles (64 km) upwind (to the south) and downwind (to the
north) of the facilities. Surficial soil samples were collected at a depth of about 5 cm.
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Subsurface samples were generally collected at a depth of 80 to 100 cm, though at places where

the underlying rock was near the surface, samples were as shallow as 50 cm.

The study reported that 9 of 58 elements measured in surficial soils were related to EMF facility
operations. The nine constituents were beryllium, fluorine, iron, lead, lithium, potassium,
rubidium, thorium, and zinc. However, the study did not find a correlation between element
concentrations in subsurface soils and the EMF facilities. The general observation that some
elements in the surficial soils appeared to be related to the facilities whereas elements in the

subsurface soils did not is consistent with findings of the RI (Section 4.3).

1.3.7 FMC FACIUTY INVESTIGATIONS

Previous investigations conducted at the FMC faéility are as follows:

J Geraghty and Miller, Inc., 1982a and 1982b
. FMC, 1991b

G&M reviewed groundwater analytical data from the FMC onsite wells, offsite wells, and neérby h
springé to determine the effect of FMC’s operations on groundwater quality. Nineteen |
monitoﬁng v'vells were installed, and groundwater samples were collected at quarterly intervals
from August 1980 through Nermber 1981. G&M reported elevated total dissolved solids
concentrations extcnding from Pond 7E (Figure 1.1-1) to the Portneuf River, as well as a smaller
warm water plume suspected of being caused by the slag operation. The total dissolved solids
plume followed the ground\}vater flow and discharged into the Portneuf River through a series of
small springs on the west bank of the Portneuf River, two of which are Swanson Road Spring
and Batiste Spring (Geraghty and Miller, Inc., 1982a and 1982b).

An FMC Facility Assessment (FFA) was also conducted from September to December 1990
(FMC, 1991b). The FFA further characterized the hydrogeologic conditions and established a
groundwater monitoring program to comply with applicable RCRA requirements. The field
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investigation conducted in 1990 included collection of one round of groundwater samples,

surface soil samples, and subsurface soil samples.

The hydrogeologic investigation consisted of the fbllowing:

J Installation of 36 onsite wells

. Collection and analysis of groundwater samples
o Aquifer testing

. Measurement of groundwater levels

Groundwater samples were collected from each of the newly installed wells immediately after
development, and from 28 onsite and offsite existing wells. The locations of wells sampled
during the FFA are shown in Figure 1.3-5. Wells installed by Geraghty and Miller, Inc., (G&M)
are identified with a “TW prefix; wells installed in 1990 are numbered 101 to 137; and wells
currently or previously used as facility production wells are identified with the prefix “FMC.”

Named wells are private water supply wells.

The FFA identified three areas where the distribution of constituents in groundwater'\-wélre
elevated within the FMC facility boundary. Three dissolved constituents (arsenic, nitrate, and
selenium) were found to be at elevated levels. In addition, dissolved constituents (iron, léad, _
manganese, potassium, sodium, alkalinity, chloride, ﬂuofide,’ sulfate, total dissolved solids, total
phosphorus, and orthophosphate) were detected m underlying shallow groundwater at levels '
higher than the background levels identified by G&M as characteristic of the area. Elevated

levels were restricted to thé uppermost (shallow) interval.

During the FFA, 12 surface soil samples and 105 subsurface soil samples were also collected. In

the surface soils samples, nine parameters (cadmium, chromium, lead, silver, vanadium, zinc,

fluoride, total phosphorus, and orthophosphate) were detected at concentrations above -
background. In the subsu;facé soils samples, arsenic, cadmium, zinc, fluoride, orthophosphate, O

and total phosphorus were detected at elevated concentrations.
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1.3.8 SIMPLOT FACILITY INVESTIGATIONS

In 1984, PEDCo Environmental, Inc. (PEI), under contract to the EPA, installed six monitoring
wells at the Simplot facility. The PEI (1985) investigation detected low levels of arsenic and
cadmium concentrations in groundwater. Low concentrations of barium, chromium, lead,
vanadium, and zinc were also detected in the groundwater samples. Wells with the prefix “PEI”

were installed during these investigations. Wells with the prefix “SWP” are Simplot facility

production wells.
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Section 2

Study Area Investigations

This section describes the field methods, data collection procedures, and analyses performed for
the various phases of the RI. The findings of the RI are discussed in Sections 3 and 4.

The information presented in Section 2 is organized in terms of the media investigated:

. Potential source and facility soil investigation — Section 2.1
. Surface soil investigation — Section 2.2
o Hydrogeologic and geologic subsurface investigations — Section 2.3
. Surface water and sediment investigation — Section 2.4
. Land use and demography survey — Section 2.5
e Ecology survey — Section 2.6 : _
. Ecological investiéations — Section 2.7

For each investigation or survey, the field activity, sampling procedures, field quality control
and analyses performed are described. Analytical methods are described in the Precision, *
Accuracy, Representatrveness, Completeness, and Comparability (PARCC) section of this report
located in Appendix J. As with all large investigations, some deviations from protocols < .- -
occurred. Such deviations are also discussed in Section 2. g

Gamma radiation surveys performed for FMC and Simplo't' in the course of the RI are describe'd”
in Attachments O-1 and O-2 of Appendix O. The attachments describe survey methodology and
results. - -

Analytlcal Parameters

The list of selected analytes for each medium (e.g., soils, groundwater, surface water, sediment)
was developed considering the following factors:

o Characteristics of the phosphate-bearing ore processed by the EMF facilities —The ore
contains apatite, a mineral containing calcium, phosphate, and fluoride. The ore also
contains trace levels of arsenic, cadmium, chromium, vanadium, zinc, uranium-238 and
its daughters, and other naturally occurring elements.

2-1 h EMF RI report
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EMF Remedial Investigation, Part IT - Surface and Subsurface Characterizations

° Historical data previously collected by FMC. FMC had tested some of its waste streams
for the presence of RCRA-regulated constituents when the plant became subject to
RCRA in 1990. Therefore, Phase I analytes for these waste streams consisted only of
parameters for which tests were not previously performed.

o Preliminary list of constituents provided by the EPA in its Data Needs Document (E&E,
1991) — This list was incorporated directly into the Phase I RI parameters list with the
following exceptions: asbestos, silica, rubidium, and certain radionuclides.

o Potential of parameters to migrate from a potentlal source via a given media pathway to a
potential environmental receptor. -

The analyte lists for the different media were eséentially the same, with the exception of
parameters that were specific only to a particular media (e.g., water quahty parameters on water
samples only).

Data Management

Data from field observations and environmental sample analysié are stored in a database
designed to comply with the'EPA Region 10 data-handling requirements. Separate ﬁles wnhm
the database store information on the sampling locations, groundwater elevations, and sample '
analysis results. The tables contain keys and indexes that allow the various files to be used
relétibnally. | T |

Sample analysis results for individual sample matrices such as soils, groundwater, surface water,
and vegetation sampling are stored in separate tables. Results of radiological analyses for each
matrix are stored in separate files. Each record of an analysis contains a field indicating the level
of validation and a data qualifier as appropriate. Field measurements, such as temperature, are
stored in the sample analysis results tables; field data were not validated.

Analytical results were reviewed for accuracy prior to incorporation into the database. All data *
were reviewed for transcription errors as well as contract compliance screening, and for
consisténcy with other data obtained from the site. Where inconsistencies were found, the
affected data were subjected to full Data Quality Objectives (DQO)' Level IV validation (i.e.,
review of chain of custody, analysis laboratory notes, calculations, instrument printouts, and
calibration information) to determine the quality of the data. Where the data were consistent
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with other site data, 10 percent of the sample delivery groups were subjected to full validation.
Data issues raised by consistency checks and data validation were tracked. All changes to data
made after loading the data transmittal from the laboratory were tracked. A complete description
of the database may be found in “RI/FS Data Dictionary for the Eastern Michaud Flats Site”
(Bechtel, 1993d). Further discussion of data validation results is provided in Appendix J.

.....
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2.1 POTENTIAL SOUﬁCE AND FACILITY SOIL INVESTIGATION

The potential source and facility soil investigation was conducted to evaluate hypotheses relevant
to the conceptual site model presented in the RI/FS Work Plan (Bechtel, 1992b). These
hypotheses were developed from knowledge of historic and present product and by-product
handling operations and previous site investigations. The sampling program was developed to
investigate areas which historic data and current plant operations indicated were most likely to
have been potential sources of releases or lwhere placement of raw materials or by-products

would have occurred.

Sample collection procedures and analytical parameters are described in Section 2.1.1. Materials
that may have impacted various media listed above are addressed in Section 2.1.2 for the FMC
- facility and in Section 2.1.3 for the Simplot facility. | o |

2.1.1  SAMPLING AND ANALYSIS PROCEDURES
The following section describes the documentation, sampling, and decontamination procedures

used during Phase I and Phase II of the potential source and facility soil investigation.

2.1.1.1 Field Documentation

Sample custody procedures were followed through sample collection and transfer to ensure that
the iﬁtegrity of samples was maintained. All samples were collected in accordance with EPA '
chain-of-custody guidelines as prescribed in EPA National Enforcement Investigation Center
(NEIC) Policies and Procedures (EPA, 1984a). Field sampling personnel maintained field log

books and chain-of-custody records containing the following information:

. Sample identification numbers
. Sample collection dates and approximate times
. Sample matrix
. . Sample location and depth
’ - FRI
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. Sample appearance
° Sample field measurements (if applicable)
. Sample preservatives (if applicable)

. Type of sampling equipment used
° Type and number of sample containers
° Sampler's name(s)

° Custody seal number(s)

A sample label was affixed to each individual sample collected. The following information was

recorded on each label:

U Project name and location

] Project number

L Date

o Time

] Sampler’s initials

. Sample identification number

] Analysis required and preservative used

A custody seal, signed and dated, was also affixed to each sample collected. Chain of custody
was maintained using a multi-ply version of the chain-of-custody form included in Appendix A
of the RUFS Sampling and Analysis Plan (SAP) (Bechtel, 1992a). These forms accompanied the
samples from the field to the laboratory.

2.1.1.2 Sampling Procedures

The sampling procedures followed during the potential source and facility soil investigation are

described below for each medium sampled.
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Solid and Liquid Material, Surface Water, and Sediment Samples
Samples were collected with stainless steel trowels, shovels, sediment samplers, hand augers, or
laboratory-cleaned collection jars. Phossy water and precipitator slurry samples containing

elemental phosphorus were sampled from sampling ports by FMC personnel.

Typically, the samples collected were grab samples. However, collection of location- or time-
composite samples was occasionally warranted, depending on the nature of the material that was
to be tested. Location-composite samples were collected if the material was largely |
homogeneous (e.g., contents of active surface impodndments). On the other hand, concern with
variable material characteristics (e.g., flow rates, chemical composition) resulted in time-

composite sampling.

Where collection of location-composite samples was required, samplés were obtéinc;d from either
the four corners or from the centers of the four sides of the unit, in equal amounts. The samples

were'subse-c‘juet.ltly.compo'sited into one sample.

Time-composite samples consisted of four grab samples taken at the same location at,_6_-h9ur It

intervals within a 24-hour period: These samples were then composited into one sample.

Shallow Soil and Road Samples

Shallow soil samples were collected using stainless steel gardén trowels, shovels, or hand-driven
augers, or with a hollow-stem auger rig with é modified California split-spoon sampler. Samples
were collected from the soil surface at a depth of approximately zero to 2 inches below asphalt,
gravel, or road base, and at a depth of 2 feet below ground surface, if possible. Each sample was
 obtained with properly decontaminated equipment and transferred into a precleaned

widemouthed glass jar.
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EMF Remedial Investigation, Part II — Surface and Subsurface Characterizations {

Subsurface Soil Samples

Subsurface soil samples were collected in selected areas for chemical analysis using the dual-
wall percussioﬁ/hammer or rotary drilling method as applicable. The methods used during-
subsurface soil sampling were identified on geologic boring logs maintained during drilling
activities. Details of the sample, such as color, lithologj, texture, bedding, cementation, grain
size distribution, structure, consistency, density, and moisture were also recorded on a geologic |

log form. (See Appendix A of the RI/FS SAP for sample form [Bechtel, 1992a].)

- Subsurface soil sampling was conducted to one of two alternative depths: (a) to 10 feet below

fill or (b) to groundwater or bedrock. The criterion used for depth location was the presence of a

hydraulic driving force at the area. Specifically, if the area to be drilled was known to have had

an applied hydraulic head in the past (e.g., former ponds) or was observed to contain liquid

materials at the time of samipling, the area (or vicinityj was sampled to groundwater or to refusal. {;
Sariples Were collected to.10 feet in ‘areas not subject to applied hydraulic head other than

natural precipitation. | ' ”

The subsurface samples were collected in brass liners using a modified California sampler. The
soil sample was obtained with propérly decontaminated equipment and transferred into a

precleaned widemouthed glass jar.

2.1.1.3 -Decontamination of Sampling Equipment

All équipment that came into contact with potentially contaminated soil, drilling fluids, or water
was decontaminated. Sampling equipment was either cleaned at the drilling or sample location,
or was steam-cleaned along with other equipment at a decontamination station. Trowels and
samplers were steam-cleaned or washed with a nonphosphate detergent scrub, followed by fresh

water and deionized water rinses. Equipment was decontaminated over plastic sheeting or other

containment, and clean equipment was stored on plastic sheeting or packaged in plastic bags. E/g o
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Section 2 Study Area Investigations

Containerized decontamination fluids were transferred to FMC’s and Simplot’s ponds, as

appropriate.

2.1.1.4 Chemical and Radiological Analyses

Potential source and facility soil samples. were analyzed for the parameters listed in Tables 2.1-1

and 2.1-2. Mountain States Analytical, Inc. (MSAI) of Salt Lake City, Utah, performed the

chemical analyses. General Engineering Laboratories (GEL) of Charleston, South Carolina,

performed the radiological analyses. Analyses were performed in accordance with the RI/FS =
Work Plan and the SAP (Bechtel, 1992a and 1992b), unless otherwise indicated in Appendix J.

212  FMC AREAS OF INVESTIGATION | -
FMC potential source areas, including areas that may have been potential sources in the past, are -
listed in Table 2.1-3 and are shown in Figure;s 2.1-1 and 2.1-2. Table 2.1-3 also provides the S
samialing rationale, media sampled, sample depths, number of locations, sample intervals, and

analytes tested in each area of the FMC facility. Sample identification numbers for the Phase I

and Phase II samples collected during the investigation are included in this table.

2.1.2.1 FMC Process Sources

This section describes potential sources related to FMC processes.

Phosphate Ore

Phosphate ore, the primary raw material for the production of elemental phosphorus at the FMC
facility, is the material from which metals, radionuclides, and other trace elemel}ts found in FMC
wastes are originally derived. Consequently, a composite sample of the ore (FOSFPOO1) was
collected with a hand trowel from the southern ore pile, shown in Figure 2.1-2. The sample was
analyzed for the inorganic and radiologi_cal parameters specified in Table 2.1-1 to confirm the

appropriateness of the analytical parameter list.
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EMF Remedial Investigation, Part II — Surface and Subsurface Characterizations f

Wastewater and By-products

FMC wastewater and by-product streams that are discharged to active units, such as ponds, were

sampled and analyzed. These were as follows:

) Water in the railroad swale (FWWRRSO01, location-composite) from stormwater runoff

. Water discharged to the calciner ponds (FSWCPWO1, time-composite) from plant
operations

. IWW ditch discharge to the Portneuf River FSWIWWO01) from industrial wastewater

. Phossy water discharged to the lined Phase IV ponds (Ponds 11S through 14S) and
indirectly to Ponds 158 and 8S (FSWPWSIV, time-composite)

. Precipitator slurry discharged to lined Ponds 8E and 9E (FSWPSB88E, time-composite)

All samples, except those containing elemental phosphofué, were collected using laboratory

sample containers. Sainples containing elemental 'pho'sphorué were coﬂécted in a metal bucket {
for safety considerations and subsequently transferred into glass sample containers. Field N

parameters for the above samples are presented in Table 2.1-4.

Based oﬁ the ﬁndings th_§_11¢ Phas__é I ihvestigation of the IWW ditch discharge, a more detailed

~ evaluation was co:n.d-uctled as part of Phase II. Fourteen 24-hour composite samples were
obtained over a 2-week period; of these, six (representing the three highest and three lowest
flowrates) were selected for analysis. Analytical parameters for these samples are listed in Table
2.1-2. Sample identifiers and field parameters are preseﬁtcd in Table 2.1-5.

Sediments and sludges at the site that came into contact with the waste streams identified above

were also collected and analyzed. These samples were:

] Railroad swale (FSDRRSO01, location-composite)

o Calciner ponds (FSDCPWOI, location-composite) _ : L
e~ IWW ditch (FSDIWWOI through FSDIWW05) | O
. IWW basin (FSDIWW06, location-composite) "

EMF RI repont 2.1-6 EMFdocs\Form_RILdoc\Sec2021 doc
September 1995 - T 2204c052 doc/RMF/ATR |




Section 2 Study Area Investigations

Pond 158 (FW SP1501, location-composite) and Pond 8S (FWS8S01, location composite)
. Pond 9E (FWSPIEOQ1, location-composite)

The following potential sources and by-products were also sampled:

o Slag from storage pile areas (FWSSSAO1 through FWSSSAOG)

K Ferrophos from storage pile areas (FWSFSAO1 through FWSFSA03)

Slag, a by-product of furnace operations, is stored on the site in large piles south of the plant
operations areas. Samples were collected with a hand trowel at six random locations shown in
Figure 2.1-2. Samples were analyzed for the parameters listed in Table 2.1-1, including TCLP

metals.

Ferrophos is an iron-rich by-product of furnace operations which is collected in sand molds and
stored on the site. Ferrophos samples were collected with a hand trowel at thfee random
locations shown in Figure 2.1-2. Samples were a.nalyzéd for the parameters listed in Table 2.1-1
including TCLP metals.

2.1.2.2 FMC Facility Soils
The FMC facility soil investigation was developed on the basis of historical data on types and

locations of plant operations, by-product storagé, wastewater handling and impoundments,
current operations, source materials, by-products, and wéstes, as described in Section 6.1 of the
Work Plan (Bechtel, 1992b). The purpose of this investigation was to evaluate areas most likely
to have been impacted by raw materials (e.g., ore), by-products, wastes, and wastewaters from
former or present facility operations. Investigations of facility soils focused on these areas. The
purpose of these investigations was to identify the extent to which impact may have occurred,
and to evaluate the areas as possible secondary sources of constituents to the groundwater

pathway.
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EMF Remedial Investigation, Part [l — Surface and Subsurface Characterizations :/C

The FMC boring and sample locations identified and discussed below are shown in Figure 2.1-1
unless otherwise stated. All samples were analyzed for the parametefs listed in Table 2.1-1
unless otherwise indicated. Individual sample descriptions and actual sample depths.are

provided in Table 2.1-6.

Pond 8S. During the RI period of investigation, Pond 8S was an unlined pond containing
phossy wastes from previous operations. Two borings (B12, B13) and one well (Well 150) were
drilled in April 1992 at the perimeter of the pond area to characterize the soils in the vicinity of
the pond. Soil samples were also collected at 10-foot intervals until groundwater was

encountered at approximately 120 feet.

Three additional borings (F124B, F125B, F126B) were also drilled with a hand auger in the fall
of 1992. Soil samples were collected at.the ground surface and at a depth of 2 feet: .- . _ . Q\'

-

Fonner Calcmer Ponds The area occupled by the former calciner ponds (old Ponds 1C.
and 2C) is now the site of exxstmg calciner ponds 3C and 4C. A bormg (F023B) was drilled
south of existing calciner pond 3C. In addition, soil samples were collected at the ground surface
and at 10-foot intervals until the drill rig reached refusal at 72 feet. |

Former Pond 4E. Former Pond 4E was located in l:he same general area as the ex1stmg
Phase IV ponds One bormg (F024B) was drilled at thls locauon to characterize the soils. Soil
samples were also collected at the ground surface and at 10-foot intervals until groundwater was

encountered at 765 feet.

Former Ponds SE and 6E. Former Ponds 5E and 6E were located in the same general
area as the existing lined pond, 15S. Soils data previonsly collected at these locations are
presented in the FFA (FMC, 1991). To further characterize the soils in the area of these former
ponds, one boring was drilled at the location of each former pond (F025B and F026B). Soil

samples were collected at the ground surface and at 10-foot intervals until groundwater was

By,
/

/
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Section 2 Study Area Investigations

encountered at 71.5 feet (Pond SE) and 61.5 feet (Pond 6E). Sample recovery was hampered at

both borings due to the sand and gravel matrix of the soil.

Active Landfill. The active landfill is located south of the slag pile. Potential impact of
the active landfill on the soils in the vadose zone was evaluated by drilling one boring (F027B)
in a location downgradient of this landfill. In addition, soil samples were collected at the ground
surface and at 10-foot intervals until bedrock was encountered at 140 feet. No groundwater was

encountered during the drilling of this boring.

Chemical Laboratory Seepage Pit. The chemical laboratory seepage pit beneath the
main parking lot was used for the disposal of organic and inorganic chemical wastes from the
laboratory prior to 1980. Two borings were drilled at this area, one south of the seepage pit
(F02§B) and one to the northeast (FO28B). In addition, soil samples were collected at the ground
surface, and at 10-foot intervals until groundwater was encountered at 71.5 feet for both borings.
Sample recovery was hampered due to the soil matrix. Actual sample intervals are presented in

Table 2.1-6.

Industrial Wastewater Basin/Ditch. The IWW basin is used to cool noncontact cooling
water. The IWW ditch conveys wastewater from the basin to its discharge point at the Portneuf
River. Soils in the area of the IWW basin and ditch were characterized by drilling a boring
(FO30B) near the outlet to the IWW ditch. Soil samples were also collected af 10-foot intervals

until groundwater was encountered at 75 feet.

Boiler Fuel Tank and Pipeline Area. The boiler fuel tanks and pipeline contained fuel
oil for operating the boilers. In May 1992, two borings (B14 and B15) were drilled in the area of
the boiler fuel storage tanks and associated pipeline to a depth of 50 feet. Soil samples were also
collected at the ground surface and at 5-foot intervals to a depth of 50 feet in boring B14 and
30 feet in boring B15 due to sample refusal. Samples were analyzed for the parameters listed in

Table 2.1-1 including total petroleum hydrocarbons (TPH).
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EMF Remedial Investigation, Part Il — Surface and Subsurface Characterizations <

Former Pond 1E. Former Pond 1E was located in the same general area as the existing
lined Ponds 8E and 11S. One boring (FO33B) was drilled in the location of this former pond to
~ characterize the soils in the area. Soil samples were also collected below the pond fill at 4.5 feet

and at 5-foot intervals to a depth of 15 feet below fill.

Arqq 9S. Area 9S was a storage pile for dried precipitator dust, and has not been in use
since July 1990. One boring (F034B) was drilled in the location of this former pond. Soil
samples were collected at the ground surface and at 5-foot intervals to a depth of 15 feet below
fill.

. Old Precipitator Slurry Ponds (Ponds 00S, 0S, 1S through 7S; 9S and 10S). As
discussedlfn'l_ the RUFS Work Plan (Bechtel, 1992b), these ponds are inactive and the residual
materials remaining at their former locations are likely to contain buried pockets of elemental - .
_phos-phorus that could be exposed should these ponds be investigated. | {t

These ponds were very similar ia naturé to Pond 8S. Methods of investigation and chemical
analysis were developed that would provide safe sample collection and handling, and
representative analytical results. However, even with the special conditions, this work was
considered very hazardous, both in the field and the laboratory, and it is alép extremely

expensive.

Because all of the former unlined ponds were managed in the same general manner as Pond 8§,
the effects in the subsurface should be similar. Therefore, it was proposed that the analysis of
subsurface conditions done for Pond 8S be considered representative of subsurface conditions at

all of these former precipitator slurry pond locations.

Pond 9S has Been excavated and no longer contains waste.

Pond 10S was constructed with a single liner. There is no indication that the pond liner has been {/
breached. Also, material that was placed in Pond 108, although chemically similar to the other A
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ponds, had a much lower water content, reducing the amount of fluid in the pond that could have
entered the subsurface should a leak occur. As with currently active lined ponds, drilling within

the pond area was not done so that the integrity of the liner would not be compromised.

To evaluate the effects of these ponds further, estimates were made of the volume of material
placed in each pond. These estimates were made on the basis of the size of the pond, the
duration of pond operation, and the production rates of the facility during that time peﬁod.

These estimates are provided in Appendix M.

Old Phossy Water Ponds 2E and 3E. As discussed in the RI/FS Work Plan (Bechtel,
1992b), these ponds are inactive. The sediments from Pond 2E were excavated and placed in
Pond 4E prior to construction of Pond 8E on this site. The sediments in Pond 3E were also

excavated prior to the construction of the Phase IV ponds on this site.’

Both of these former unlined ponds were managed in the same general manner as Pond 8S, and
the subsurface effects should be similar. Therefore, it was proposed that the analysis of
subsurface conditions conducted for Pond 8S be considered representative of subsurface

conditions at all of these former phossy water pond locations.

To evaluate the effects of these ponds further, estimates were made of the volume of material
placed in each pond. These estimates were made on the basis of the size of the pond, the
duration of pond operation, and the production rates of the facility during that time period.

These estimates are provided in Appendix M.

Old Phossy Water Pond 7E. This pond is inactive. Pond 7E was located west of Pond
6E. Pond 7E was an overflow evaporation pond, used only when the capacities of other
evaporation ponds were exceeded during times of high precipitation and low evaporation; The
water contained in Pond 7E was typically low in suspended sediment, having already passed
through at least two other surface impoun&ments. The low sediment content of the water and the

intermittent use of the pond led to very little accumulation of sediments. Regardless, FMC
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EMF Remedial Investigation, Part II - Surface and Subsurface Characterizations

scraped the bottom of this pond and closed it in 1981. In June 1994, boring F162B was drilled
through this old pond area and soil samples collected and analyzed to assess potential impacts to

grdundwater and soils from past operations of this pond.

Transformer Salvage Area. The transformer salvage area, located near inactive Pond 15,
was a Storage area for used transformers. Two borings (FO35B and FO36B) were drilled in the
area to evaluate existing soil conditions. Soil samples were collected below the road surface and
at 2.5-foot intervals to a depth of 10 feet below fill. Samples were analyzed for the parameters
indicated in Table 2.1-1 including polychlorinated bi-phenyls (PCBs).

The surface soils of FO35B were resampled for PCBs during Phase II to assist in vahdatmg
Phase I results.

| Waste Oil Storage Area. A drum stbrage area for inanagé;ﬁeht of drummed heavy lube
oil, sludges, and transformer oil overlies old Pond 2S.. Two borings (FO37B and FO38B) were
drilled m the locaxic_m of the waste oil storage area to evaluaté existing soil conditions. - Soil
samples wer;e attempted below the ﬁll (gravel/slag) and at 2.5-foot intervals to a depth of 10 feet
below fill. Elemental phosphorus was encountered at multiple locations, and the borings were
abandoned with one sample obtained. This sample was analyzed for the parameters md1caled in
Table 2.1-1' mcludmg PCBs and TPH. ' " |

Railroad Swale. The railroad swale is a ditch running along the railroad tracks at the
north edge of the facility. This ditch receives stormwater rut_loff from the FMC property. The
soils in this area were evaluated by. drilling four borings (F039B, F040B, F041B, F042B) to a
depth of 10 feet. Elemental phosphorus was encountered during drilling in one boring (F040B)
in multiple locations; the boring was abandoned with two samples obtained.- Soil samples were
collected below fill (gravel/slag), at the ground surface, and at 2.5-foot intervals to a depth of 10
feet below fill. Sample recovery was hampered due to the soil matrix. Actual sample intervals |
are presented in Table 2.1-6. |
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As a result of Phase I sampling, ohe additional boring (F131B) was drilled during the Phase II
investigation in the summer of 1993. This boring was drilled to groundwater, and was placed
near boring FO40B. Soil samples were taken at 10-foot intervals below the fill starting at 20 feet.
Sample recovery was hampered on many samples due to the soil matrix. The last attempt to
collect a soil sample was in the saturated zone at 80 féet with no récovery. No groundwater
sample was obtained due to silty conditions, making it irhpractical to field filter the sample with
available equipment. Actual sample intervals are presented in Table 2.1-6. Soil sathples were
analyzed for the metals, general minerals, and radiological parametérs spéciﬁed in Table 2.1-1,
including sulfate and potassium.

~ PCB Storage Shed. The PCB storage shed was used to store drums of transfonncr 011
with concentrations of PCBs in excess of 50 parts per million (ppm) prior to offsite
t.reatment/dlsposal The soils in this area were evaluated by dnlhng three borings (FO43B
F044B F045B) to a depth of 10 feet below fill. Soﬂ samples were collected below ﬁll _
(gravel/slag) at the ground surface and at 2.5-foot intervals to a depth of 10 feet below ﬁll.
Samples were analyzed for the parameters listed in Table 2.1-1 including PCBs.’

Septic Tank Areas. At the FMC plant, septic tanks and dramﬁelds were used for dlsposal
of sanitary sewage. (As of April 4, 1995, all septic wastes are routed to the Pocatello STP)
Until 1991, two large drainfields served the main change house. There were also eight
drainfields for the main plant. Four borings (F046B, F047B, FO48B, F049B) were drilled in the
drainfields to evaluate existing soil conditions. Soil samples were collected at the ground surface
and at 2.5-foot intervals to a depth of 10 feet below fill. Sample recovery was hampered in
boring F046B due to the soil matrix. Only three of the five samples were obtained. __Actual
sample intervals are presented in Table 2.1-6. Samples were analyzed for the parameters listed in
Table 2.1-1 including nitrate. '

Calciner Pond Sediment Areas. These areas manage calciner sludge and soil extracted

from the former calciner pbnds, and treated calciner pond sludge from existing calciner Pond 1C.
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Two borings (FO50B, FO51B) were drilled in these areas to evaluate existing soil conditions.
Soil samples were collected at the ground surface and at 2.5-foot intervals to a depth of 10 feet
below fill.

Based on the findings of the Phase I investigation, one additional boring (F127B) was drilled for
Phase II. This boring was placed near F051B, and was advanced into rock at 38 feet. The boring
was sampled at 10-foot intervals starting at the ground surface. Soils were analyzed for the
metals, general minerals, and radiological parameters specified in Table 2.1-1, including sulfate

and potassium. ' :

Secondary Coridenser/Fluid Bed Drier. The fluid bed drier was used in the early 1980s
to dry and oxidize prec1p1tator slurry to remove elemental phosphorus The area 1s now occupled
by the secondary condenser. Soils in this area were evaluated by dnllmg two bormgs (F052B
F053B). Soil samples were collected at the ground surface and at 2 5- foot mtervals to a depth of
10 feet below fill. '

Kiln Scrubber and Overflow Pond. Three kiln scrubber ponds, formerly located under
existing calciner 2, and one overflow pond located under the existing calciner fines plle, were
Wused to manage kiln scrubber blowdown in the past. One bonng (F054B) was drilled in the _
vicinity of the former overflow pond so that soils in this area could be evaluated. Soil samples
were collected below fill (gravel/slag) at the ground surface and at 2.5-foot intervals to a depth of
10 feet below fill. -

Based on the Phase I investigation results, one additional boring (F130B) was drilled for Phase
II. This boring was placed near boring F054B, and was advanced to groundwater at 90 feet. The
boring was saxﬁpled at 10-foot intervals starting at the ground surface below fill. The last soil
sample was taken in the saturated zone. Soils were analyzed for the metals, general minera.ls,

and radiological parameters specified in Table 2.1-1, including sulfate and potassium.
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Former Pond 7S Tree-Line Area. Former Pond 7S has been removed from service and
currently serves as a storage area for ferrophos. Three borings (F055B, FO56B, FO57B) were
drilled in the this area to evaluate existing soﬂ conditions. Soil samples were collected at the
ground surface and at a depth of 2 feet below fill (gravel/slag). Samples were analyzed for the
parameters indicated in Table 2.1-1 including PCBs.

Borings F056 and FO57 were fesampled for PCBs during Phase II to validate Phase I results.

8S Recovery Process. The 8S recovery process was built m 1983 to recover elemental
phosphorus from Pond 8S; the unit was dismantled in 1993 in accordance with the 8S Closure
Plan. Two borings (FO58B, F059B) were drilled in this area to evaluate existing soil conditions.
Soil samples were collected below fill (gravel/slag) at the ground surface and at a depth of 2 feet
below fill. Sample recovery was hampered on boring FOS9B due to the soil matrix. Actual
sample intervals are presented in Table 2.1-6. Samples were analyzed for the parameters
indicated in Table 2.1-1 including PCBs and TPH. Borings FO60B and FO61B were resampled
during Phase II to verify Phase I results. '

Area West of Mobile Shop. The area west of the mobile shop was used to store and
maintain equipment, fuel, motor oil, and lubricants. Samples were collected at two locations
(FO60B, FO61B). Samples from both locations were collectcd at the ground surface and at a
depth of 2 feet below fill. They were analyzed for the parameters listed in Table 2.1-1 including
PCBs and TPH.

Long-Term Phosphorus 'Storage Tanks. FMC uses several tanks to store elemental
phosphorus on the south side of a railroad spur west of the furnace building. Soils in this area
were evaluated by sampling at two locations (F062B, F063B). Soil samples were collected
below the fill (gravel/slag) at the ground surface and at a depth of 2 feet below fill.
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Phos Dock Area (Paved). The phos dock area manages elemental phosphorus.
Historically, this area has been reported to be the site of spills. Surface samples were collected in
one location (F064B). Although a second location (FO65B) was planned, it was physically

inaccessible.

Paved Area Between Phos Dock and Furnace Building. The elemental phosphorus is
loaded into rail cars in the area between the phos dock and the furnace building. Surface samples
wefe collected in four locations (FO66B, FO67B, FO68B, FO69B). Soil samples were collected at
the soil surface (i.e., below pavement, road base, or slag where they. exist) and at a depth of 2 feet

below fill.

Phossy Waste Pipeline and Precipitator Slurry Pipeline Cleanouts. Phossy waste is
transferred via pipelines to the lined Phase IV ponds. Because of the high solids content and the -
physical staté_of the elemental phosphorus, cleanout taps-are located along the pipelines at - {
locations where solids may tend to accumulate, such as where the pipelines bend or change -~
direction. Soils in the pipeline cleanout areas were evaluated by sampling at 10 locations - -+
(FO70B through FO79B). Soil samples were collected at the soil surface (i.e., below pavement,

road base, or slag where they exist) and at a depth of 2 feet below fill,

Bannock Paving Company Areas. The Bannock Paving Company (BAPCO) leases land
from FMC in the north central portion of the FMC property. Slag, coke, and other materials are
stored thrdughout the leased property. Soil samples were collected at five locations (FO80B
through FO84B) throughout the leased property. At each location, samples were collected at the
soil surface (i.e., below pavement, road base, or slag where they exist) and at a depth of 2 feet
below fill. Samples were analyzed for the parameters listed in Table 2.1-1 including TPH and
PCBs.

1

AEI Property. Materials sent for metals recovery have been stored on the AEI property,

2N

|
located between FMC and I-86, along the western portion of FMC. The activities at this -
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property are poorly documented; however, at one time, the property owner was the subject of
fines levied by EPA for violations associated with experimental technologies for metal recovery. _
Borings 521 and 522 were drilled on FMC property immediately adjacent to the AEI prbperty to

investigate potential impacts to soils and to assess this area as a source to groundwater.

Unloading Areas. These areas are used for the unloading of shale ore and coke, and the
loading of elemental phosphorus product, crushed ferrophos, and slag. Soil samples were
collected at six locations (FO83B, F084B, FO88B, FO89B, FO93B, F094B). Borings FO89B,
F093B, and F094B, located within shale ore handling areas, are discussed below to minimize
repetition. At each sample location, samples were collected at the soil surface (i.e., below
pavement, road base, or slag where they exist) and at a depth of 2 feet below fill. Samples were
analyzed for the parameters listed in Table 2.1-1 including TPH and PCBs. Boring FO84B was |
resampled for PCBs during Phase II to validate Phase I results. | R

Shale Ore Handling Areas. Ore received at FMC is unloaded into a below-ground
hopper and added to an existing stockpile; it is subsequently procgssed along with silica and
coke., Soil sample§ were collected at six locations (FO89B through F094B) at these areas. At
each location, samples were collected at the soil surface (i.e., below pavement, road base, or slag
where they exist) and at a depih 6f 2 feet below fill. Samples were analyzed for the parameters
listed in Table 2.1-1 including TPH and PCBs. Sample recovery was hampered at boring FO89B
due to the soil matrix. Actual sample intervals are presented in Table 2.1-6.

Based on the findings of the Phase I investigation, one additional boring, F132B, was drilled for
Phase II. This boring was placed near FO90B and was advanced to 10 feet below fill. The
boring was sampled at 2.5-foot intervals starting at the ground surface. The soil was analyzed
for the metals, general minerals, and radiological parameters specified in Table 2.1-1 including -

sulfate and potassium.
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Surface Roads. There are over 15 miles (24 km) of surface roads within the FMC
facility property. Soil sémples were collected at approximately 20 locations (F101R through
F113R, F114R, F115R, F119R through F123R) throughout the faéility. At each location,
samples were collected at the soil surface (i.e., below pavement or slag where they exist) and at a
depth of 2 feet below fill. Samples were analyzed for the parameters listed in Table 2.1-1
including TPH and PCBs.

During Phase I, borings were drilled at several locations along the plant roads to examine the
areas where past spills may have occurred, where oils which may have contained PCBs might
‘have been applied for dust control, and to evaluate the leaching which may have occurred from
by-products used as fill and applied to the road areas. Based on the Phase I findings, one
additional boring (F129B) was drilled during Phase II. This boring was placed near F112R, and
was advanced to a depth of 25 feet. The boring was sampled at 2.5-foot intervals starting at the -
soil surface (i.e., below pavement, road base, or slag where they exist). Soils were analyzed for
the metals, general minerals, and radiological parameters specified in Table 2.1-1, including
sulfétc and potassium. Additional selected locations weré resampled for PCBs during Phase I to

validate Phase I results; sample identifiers are presented in Table 2.1-6.

2.1.3  SIMPLOT AREAS OF INVEsnGAndu

Simplot pofential source areas including areas that might havé been potential sources in the past,
are listed in Table 2.1-7 and shown in Figures 2.1-3 and 2.1-4. These areas have been separated
into two groupings: process sources and facility soils. Discussions of these two groupings are
presented in the following sections. Table 2.1-7 also provides the sampling rationale, sample

depths, number of locations, location references, sample intervals, and analytes for each area.

2.1.3.1 Simplot Process Sources

Phosphate Ore. Phosphate ore, the primary ingredient in the production of phosphoric
acid at the Simplot facility, is the material from which trace metals, radionuclides, and other
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inorganic constituents found in Simplot wastes are originally derived. Consequently, a
composite sample of the ore slurry (S3040R1) was collected and dried. The solid portion of the

sample was analyzed for the parameters in Table 2.1-1.

 Aqueous Discharges. Aqueous streams discharged to units, such as ponds, were sampled

and analyzed. These streams are:

. Water discharged to the water treatment ponds (SWWWP101, SWWWP201,
- SWWWP301, time-composite samples)

. Former east overflow pond water (SWWEOPO1, time-composite sample)

° Gypsum slurry discharged to the gypsum stacks (S304GP1, SGSFEFOl)I

Twenty-fo_ﬁr—hour time-composite samples were collected with sample jars from the first two
process streams to confirm historical data on the content of these streams. The solid portion of
the gypsum slurry sample (S304GP1) was composited over a 1-month period and dried prior to
analysis. The liquid portion of the gypsum .slurry sample composite (SGSFEFOI) was a 24-hour
composite that was filtered, and the filtrate was submitted for analysis. Field parameters for the |

above samples are presented in Table 2.1-8.

A composite sediment/sludge sample was collected with a dredge sampler fromeachof
Simplot’s ponds—the former east overflow pond (SSDEQOPO01) and the three water treatment
ponds (SSDWP101, SSDWP201, SSDWP203)-and from the dewatering pit (SSDDWPO1).

Irrigation Water. To characterize the Simplot water treatment pond effluent, a location
composite sample (SSWIRRO01) of the effluent was collected and analyzed for the parameters -
listed in Table 2.1-2. The sample location is shown in Figure 2.1-4.

EMFdocs\Form_RI.doc\Sec2021 4 2.1-19 : EMF RI report
= ' ' Scptember 1995

2204¢052 doc/RMF/kr/R 1



EMF Remedial Investigation, Part IT - Surface and Subsurface Characterizations : {

2.1.3.2 Simplot Facility Soils

Boring locations are shown in Figure 2.1-3. Unless otherwise noted, samples were analyzed for
the parameters listed in Table 2.1-1. Generalized individual sample descriptions and actual

sample depths are shown in Table 2.1-9.

Gypsum Stacks. In addition to analysis of the gypsum slurry as described in Section
2.1.3.1, soil beneath the gypsum stacks was characterized. Two borings (S001B, S002B) were
drilled through‘the top of the northernmost (lower) gypsum stack to groundwater at 146 to 136
feet, respectively. Four borings (S003B through S006B) were drilled through the top or north
face of the south_emrpqst (upper) éypsum stack to groundwater ranging from 155 to 220 feet.
Soil samples were collected at 10-foot intervals begmmng at the interface between the gypsum
‘and native soil.’ Sample recovery was occasmnally hampered by the soil matnx Actual sample
mtervals are presented in Table 2.1-9. | ’ - {ﬂ\

o

' Settlmg Pond The sett.lmg pond was at one time approximately twice its current size,
occupying its current location and the area immediately to the east. For this reason, boring
~ SO007B was drilled to groundwater immediately east of the current pond as a substitute for
sampling soils beneath the active pond. Because the water transferred to the settling pond is of
essentially the same quahty as water transferred to the holdmg pond, and of poorer quahty than
water that enters the equalization pond soil samples collected i in this bormg should provide a
relatively conservanve estimate of any release to the soil that may have occurred as a result of
leakage from the three ponds. Samples were collected at the surface and at 10-foot intervals
thereafter. The last sample, in the saturated zone at 26 feet, was taken from the boring cuttings.
This was necessary because no recovery was obtained with the split spoon due to the large

amount of gravel at this depth.

Former Unlined Ditch to Water Treatment Ponds. To evaluate existing soil conditions -
in the former unlined drainage ditch, soil was sampled with a hand auger at six locations along £ )
the ditch (SSSUDPO1 through SSSUDP06) as indicated in Figure 2.1-4. At each location, '
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samples were collected at the bottom of the ditch and approximately 2 feet below the ditch
bottom (SBSUDPO1 through SBSUDP06). The samples were analyzed for the parameters
indicated in Table 2.1-1. These sample points were subsequently resampled (SSSODPO1
through SSSODP06, and SBSODPO01 through SBSODP03) for mercury during Phase II.

Based on Phase I findings, one boring (S097B) was drilled during Phase II (between SSSUDP03
and SSSUDP(S5), and advanced to groundwater at 25 feet. The boring was sampled at 5-foot
intervals, starting at the surface, to 25 feet. In addition, a grab groundwater sample was also
obtained. Soil and groundwater éamples were analyzed for the parameters specified in Tables
2.1-1 .and'2.1-10, respectively, including sulfate and potassium. .

Dewatering Pit. To evaluate subsurface soils underlying the dewatering pit, soil boring . -
S008B was drilled from the bottom of the pit to groundwater at 26 feet. A soil sample was
collected at the interface between pond sludges and native soil and every 10 feet thereafter. '

~ Former Pillow Taﬁk Area. Unﬁl 1991, Simplot stored phosphqﬁc acid and UAN-32
(urea and ammonium nitrate) products in ﬁxineen 200,000-gallon pillow, or hypalon, tanksina
series of cells carved out of native soils to a depth of approximately 8 feet. To assess the extent _.
of any releases to the soil, two borings (S010B, S011B) were drilled through the former pillow
tank area. Samples were collected at the bottom of the cells to a depth of approximately 10 feet,
at intervals of approximately 2.5 feet.

Loadout Areas. The loadout areas fall into three categories: ammonium phosphate
loadout area; ammonium sulfate and triple superphosphate loadout areas; and phosphoric acid
and sulfuric acid loading areas. Sampling of soils in these areas was conducted to assess the

potential impact of constituents resulting from loadout activities and known spills on soils.

Ammonium Phosphate Areas. Soil samples were collected in the truck-loading and
railcar-loading areas. Given the absence of any driving force other than natural precipitation for

the movement of the solid products and their trace constituents through the soils, samples were
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only collected immediately below the paved surface and at a depth approximately 2 feet below

the interface of pavement and soil during Phase 1.

There are two ammonium phosphate loadout areas. Sample borings taken from each location
(S030B through S033B and S038 through S041B) are shown in Figure 2.1-3.' One proposed
boring (S039B) could not be cdmpleted because the location was physically inaccessible.
Sample recovery was occasionally hampered by the presence of gravel, cobbles, or boulders.

Actual sample intervals are presented in Table 2.1-9.

During Phase I, refusal was encountered at 1.5 feet for borings SO30B and S031B in the vicinity

of the No. 1 ammonium phosphate plant. The materials encountered were composed of fills; to

determine the depth of these fill materials and to evaluate impact on subsurface soils, boring

S107B was drilled during Phase II near boring S033B. Boring S107B was advanced to 10 feet -
and soil samples were taken at 2.5-foot intervals starting at the ground surface below the {V |
pavement. The soils were analyzed for the metals, general minerals, and radioactivity parameters

specified in Table 2.1-1, including sulfate and potassium.

The materials encountered in the vicinity of the No. 2 ammonium phosphate plant during Phase I
were also composed of fills. Boring S108B was drilled near boring S044B during Phase II. This
boring was advanced to 10 feet and sampled at 2.5-foot intervals starting at the ground surface

. below pavement. The soils were analyzed for the metals, genéral minerals, and radiological.

' pamfneters specified in Table 2.1-1, including sulfate and potassium.

In addition to sampling in the ammonium phosphate loadout areas, samples were collected at

four locations along the north sides of each of the ammonium phosphate storage buildings

(S034B through S037B and S042B through S045B). Front-end loaders move along the north

sides of these buildings carrying reclaim product from the ammonium phosphate production

areas, losing some product along the way. These areas are also paved. Samples were collected e

along the north sides of the two buildings immediately below the pavement and at a depth of L
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approximately 2 feet. Approximate sample locations are shown in Figure 2.1-3. Sample
recovery was occasionally hampered by the presence of gravel, cobbles, or boulders. Actual

sample intervals are presented in Table 2.1-9.

During Phase I, refusal was encountered in the vicinity of the No. 1 ammonium phosphate plant

loading area. The materials encountered were composed of fills; boring S106B was dﬂled near

boring S035B during Phase II. Boﬁng S016B was advanced to 10 feet and soil samples were

taken at 2.5-foot intervals starting at the ground surface below the pavement. The soils were

analyzed for the metals, general minerals, and rédio]ogical parameters specified in Table 2.1-1,,
including sulfate and potassium.

Ammonium Sulfate and Triple Superphosphate Areas. Soil samples were collected in"
the truck;loading and railcar-loading areas. Given the absence of any driving force other than
natural precipitation for the movement of the solid products and their trace constituents througtf’f-#f
the soils, samples were only collected immediately below the paved surface and at a depth o
approximately 2 feet below the interface of pavement and soil. Boring locations for samples 7
collected at the sulfate and triple superphosphate loadout areas (S046B through S049B and
S050B through S053B, respectively) are shown in Figure 2.1-3. Sample recovery was
occasionally hampered by the presencé of gravel, cobbles, or boulders. Actual sample inte;rvals

are presented in Table 2.1-9.

The materials encountered during Phase I sampling at the ammonium sulfate plant were
| composed of fill. To determine the depth of these fill materials and to evaluate subsurface soil
conditions, one boring, S109B, was placed near SO48B during Phase II. It was advanced to 20
feet below the ground surface. The boring was sampled at 2.5-foot intervals starting at the
ground surface. The soils were analyzed for the metals, general minerals, and radiological
parameters specified in Table 2.1-1, including sulfate and potassium.
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The materials encountered on the south side of the triple superphosphate building (sample
borings SO50B through S053B) during Phase I were composed of fill. A 10-foot boring (S098B)
was subsequently placed near boring S052B during Phase II. The boring was sampled at 2.5-foot
intervals starting at the soil surfécé below the pavement. The soils were analyzed for the metals,
general minerals, and radiological parameters specified in Table 2.1-1, including sulfate and

potassium.

Phosphoric Acid and Sulfuric Acid Area&. Two of the liquids produced by Simplot are
phosphoric aci\d and sulfuric acid. As with the solid loadout areas, loadout areas for these two
liquid products are paved. Borings advanced at the loadout areas are indicated in Figure 2.1-3
(borings S066B and S067B and S058B through S061B, respectively) along with the boring
location in the former phosphoric acid loading area, more recently used for railcar-cleaning

(S056B, S057B). Proposed boring SO57B was not édvanced because of phyéical access

restrictions.

Soil sampling in these areas was extended to a depth of 10 feet below fill because of the liquid
nature of the materials managed in these areas. Soil samples were collected immediately below
any paved surface and at 2.5-foot intervals thereafter. - Borings S060B, S061B, S066B, and
SO067B reached refusal at 5, 8, 4, and 2.5 feet respectively, due to drilling conditions. Actual

sample intervals are presented in Table 2.1-9.

Two 10-foot borings (S066B and S067B) were planned in the vicinity of the phosphoric acid

loading ddck during Phase I. Auger refusal was encountered at 6.5 feet in boring S066B and at 2

feet in S067B; no samples were obtained at these depths. The materials encouniered during the

drilling were fill. Another boring, S105B, was therefore drilled in the vicinity of boring S067B

during Phase II. This boring was advanced to 15 feet, and soil samples were taken at 2.5-foot

intervals starting at the surface below the pavement. The soils were analyzed for the metals, B
general minerals, and radiological parameters specified in Table 2.1-1, including sulfate and ( /

potassium.
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Auger refusal in the vicinity of the former phosphoric acid railcar-clcaﬁing area also occurred at
2 feet, and only one sample was collected during Phase I. The sample was in a silt and gravel
fill. Based on Phase I findings, boring $103 was attempted during Phase II, using a different
drilling method. This boring was advanced to 9 feet where refusal was met. Soil samplés were
taken at 2.5-foot intervals starting at the surface. The soils were analyzed for the metals, general

minerals, and radiological parameters specified in Table 2.1-1, including sulfate and potassium.

Former Sulfuric Acid Plants. Soils were sampled at the former No. 1 and No. 2 sulfuric
plants (S062B through S065B), as shown in Figure 2.1-3. Using the same rationale provided for
borings in the loadout areas, borings were drilled at each of the locations in the former sulfuric |
plants areas to a depth of 10 feet below fill. At each location, samples were collected at the soil
surface and at 2.5-foot intervals thereafter. Borings in this area reached refusal due to drilling

conditions before reaching the desired completion depth. Actual sample intervals are presentec'l'h

in Table 2.1-9.

Auger refusal in the vicinity of the former No. 1 sulfuric acid plant was encountered at 8 feet in”
S063B and at 10 feet in S062B; ﬁo samples were obtained at these depths during Phase I. The ’
materials encountered during the drilling were fills. Another boring, S104B, was attempted in ~
the vicinity of boring S062B during Phase II. This boring was advanced to 25 feet and soil
sample were taken at 5-foot intervals starting at the surface. The soils were analyzed for the
metals, general minerals, and radiological parameters specified in Table 2.1-1, including sulfate

and potassium.

- Phosphoric Acid Containment. The phosphoric acid containment area receives leakage
from phosphoric acid tanks or pipes within the containment; the spilled material flows over the
paved surface to a concrete sump, from where it is pumped back to the phosphoric acid reactor or
filter. Soil was sampled at two locations (S054B and SO55B) in this area. Using the same
rationale provided for the phosphoric and sulfuric acid loadout areas, a boring was drilled at both

locations to depths of 10 feet. A sample was collected immediately beneath the pavement and at

- EMF RI repont
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2.5-foot intervals thereafter. Borings S054B and S055B did not reach their target depth due to
drilling conditions or sample refusal at 2.5 and 7 feet, respectively. Actual sample intervals are

presented in Table 2.1-9.

Cooling Tower and Former Cooling Pond Area. Saturation of soils occurs in the
vicinity of Simplot’s cooling towers owing to spray or condensation of reclaim water from the
towers. Soils were sampled in the vicinity of the towers and in the area of the former pond at the

locations (S068B through SO71B) indicated in Figure 2.1-3.

Sample recovery was occasionally hampered by drilling conditions or sample refusal. Boring
S069B was the only boring not drilled to its target depth of 10 feet due to gravel refusal at 2 feet.
Actual sample intervals are presented in Table 2.1-9.

Auger refusal in the vicinity of the water-cooling tower area was encountered at 9 feet in boring
S068B and at 1.5 feet in boring S069B; no samples were obtained at these depths during Phase 1.
The materials encountered during the drilling were fill. Another boring, S101B, was attempted

~ in the vicinity of boring SO69B during Phase II. This boring was advanced to 15 feet and soil
samples taken at 2.5-foot intervals starting at the surface. Results of analyses of boring samples
S070B and SO071B indicate that soils at a depth of 10 feet were still in the zone impacted by -
facility opgrations. Therefore, another boring, S100B, was attempted in the vicinity during Phase
II. This b_;)__!'ing was sampled at 2.5-foot intervals to 15 feet, and at 10-foot intervals to
groundwater (which was reached at 75 feet). Additionally, a grab sample of the groundwater

~ encountered was also obtained. The soil and groundwater samples were analyzed for the metals,

general minerals, and radiological parameters specified in Tables 2.1-1 and 2.1-10, respectively, "

including sulfate and potassium.

Water Reclaim Area. Wetting of soils occurs in the water reclaim area as a result of
spillage. For this reason, samples were collected at two locations (S072B and S073B) in the
water reclaim area. Samples were collected at the soil surface and at a depth of approximately

2.5 feet.
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The materials encountered during the drilling were composed of fill. To determine fhe depth of
these materials and to assess subsurface conditions, boring S102B was attempted during Phase II.
This boring was placed near boring S073B. It was advanced to 25 feet and sampled at 2.5-foot
intervals starting at the ground surface. The soils were analyzed for the metals, general minerals,

and radiological parameters specified in Table 2.1-1, including sulfate and potassium.

Former Ore Pile Area. Prior to the completion of Simplot’s phosphate ore slurry
pipeline, dry phosphate ore was broﬁght to the facility by rail and stockpiled in the former ore
pile. To evaluate soil characteristics at this area, surface soil samples were collected at five
locations (SO074B through SO078B) within the area. Given the absence of any driving force other
than natural precipitation for the movement of residual phosphate ore and its trace constituents
through the soils, samples were only collected at the surface and at a depth of approximately 2

feet.

Salvage and Storage Area. Soil samples were collected at three locations (S079B :
through S081B) in the salvage and storage area. Samples were collected at the soil surface and at -
a depth of approximately 2 feet. Collected samples were analyzed for the parameters listed in
Table 2.1-1 including TPH and PCBs.

Roads. Soil samples were collected along the roads at approximately 500-linear-foot
intervals to assess the potential impact from the application of oils and dust suppressants
throughout the facility’s history. Most of the roads are paved, although some sections are
unpaved and/or covered with gravel/slag. Boring S092B, proposed within the plant, was
inaccessible due to the presence of underground utilities. At each sample location (S082B
through S096B), samples were collected at the soil surface (i.e., below pavement, gravel, or slag
where they exist) and at a depth of approximately 2 feet. The samples were analyzed for the
parameters listed in Table 2.1-1 including TPH and PCBs.

Additional selected road sampling locations were resampled for PCBs during Phase II to validate
Phase I sampling. Sample identifiers are presented in Table 2.1-9.
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Former East Overflow Pond. To investigate the potential impact on soils from the
former east overflow pond, boring S099B was placed at the northwest corner of the pond next to
the berm during Phase II. This boring was advanced to groundwater at 50 feet. Soil samples
were taken at the suiface and at 10-foot intervals thereafter. The last soil sample taken was in the
saturated zone. A grab groundwater sample was also obtained. The soil and groundwater
samples were analyzed for metals, general minerals, and radiological parameters, as specified in

Tables 2.1-1 and 2.1-10, plus sulfate and potassium.
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TABLE 2.1-1
ANALYTICAL PARAMETERS FOR
PHOSPHATE ORE, WASTE, SLUDGE, AND SOIL SAMPLES

I Heavy Metals | VL. Volatile Organics®)
Aluminum Chloromethane
Antimony . Bromomethane
Arsenic Vinyl chloride
Barium Chloroethane
Beryllium Methylene chloride
Boron Acetone
Cadmium Carbon disulfide
Chromium 1,1-dichloroethene
Cobalt 1,1-dichloroethane
Copper Trans-1,2-dichloroethene
Iron Chloroform
Lead ' 1,2-dichloroethane
Lithium 2-Butanone N
Manganese 1,1,1-trichloroethane
Mercury Carbon tetrachloride
Molybdenum ' Vinyl acetate
Nickel Bromodichloromethane .
Selenium : 1,2-dichloropropane
Silver ' cis-1,3-dichloropropene
Thallium ' Trichloroethene
Vanadium - Dibromochloromethane
Zinc 1,1,2-trichloroethane

’ ’ Benzene

I.  General Mineral Trans-1,3-dichloropropene
Fluoride 2-chloroethylvinylether
Phosphorus (total) : Bromoform
Phosphorus (orthophosphate) 4-methyl-2-pentanone
Elemental phosphorus (FMC site only) 2-hexanone

Tetrachloroethene
III.  Radioactivity 1,1,2,2-tetrachloroethane
- Gross alpha . Tetrahydrofuran
Gross beta Toluene
Gamma spectroscopy(a) Chlorobenzene
Ethylbenzene
IV.  Total Petroleum Hydrocarbons (TPEH)(®) Styrene
’ Total xylenes
V.  Polychlorinated Biphenyls (PCBs)(®) . _
Aroclor 1016 VIL Semivolatile Organics(®)
Aroclor 1221 Phenol -
Aroclor 1232 bis(2-chloro-ethyl)ether
Aroclor 1242 2-chlorophenol
Aroclor 1248 - 1,3-dichlorobenzene
Aroclor 1254 1,4-dichlorobenzene
Aroclor 1254 benzyl alcohol
- ' . 1,2-dichlorobenzene
5. 2-methylphenol
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TABLE 2.1-1 (continued)
ANALYTICAL PARAMETERS FOR
PHOSPl_lATE ORE, WASTE, SLUDGE, AND SOIL SAMPLES

VII. Semivolatile Organics (Continued)

bis(2-chloroisopropyl)ether
4-methylphenol
n-nitroso-dipropylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-pitrophenol
2,3-dimethylphenol
Benzoic acid
bis(2-chloroethoxy)methane
2,4-dichlorophenol
1,2,4-trichlorobenzene
Naphthalene
4-chloroaniline
Hexachlorobutadiene
4-chloro-3-methylphenol
2-methylnaphthalene
Hexachlorocyclopentadiene
. 2,4,6-trichlorophenol
2,4 S-trichlorophenol
2-chloronaphthalene
2-pitroaniline
Dimethyl phthalate
Acenaphthylene
3-nitroaniline
Acenaphthylene
'2,4-dinitrophenol
4-nitrophenol
Dibenzofuran
2,4-dinitrotoluene
 2,6-dinitrotoluene
Diethyl phthalate
4-chlorophenyl phenyl ether
Fluorene
4-nitroaniline

IX.

4,6-dinitro-2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl pheny! ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene

Di-n-butyl phthalate
Fluoranthene

Pyrene

Butyl benzyl phthalate
3,3"-dichlorobenzidine
Benzo(a)anthracene
bis(2-ethylhexyl)phthalate
Chrysene

Di-n-octyl phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-c,d)pyrenc
Dibenzo(a,h)anthracene
Benzo(g,h,l)perylene
(1-methylethyl)-Benzene

VIII. Toxicity Characteristics Leaching

Procedure (TCLP)(©)
Other

“Nitrate®

Potassium(b)

Sulfate(®)
pH

Notes:

(a) Ore, waste, and sludge samples only.
(b) Select samples. See Tables 2.1-3 and 2.1-7.

(c) Selected samples analyzed for the eight RCRA metals (arsenic, barium, cadmium, chromium, lead, mercury,
selenium, and silver) after being subjected to the TCLP extraction procedure. See Table 2.1-3.
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TABLE 2.1-2

ANALYTICAL PARAMETERS FOR POTENTIAL SOURCE WATER/WASTE

Heavy Metals [II. Water Quality Parameters 118 Radioactivity
Aluminum Alkalinity (bicarbonate) Gross Alpha
Antimony Alkalinity (carbonate) Gross Beta
Arsenic Ammonia Radium-226
Barium Calcium Radium-228
Beryllium Chloride
Boron Conductivity
Cadmium Fluoride
Chromium - Magnesium
Cobalt Nitrate
Copper pH
Iron Phosphorus (total)
Lead Phosphorus (orthophosphate)
~ Lithium Potassium '
Manganese Sodium
Mercury Sulfate
Molybdenum Temperature
Nickel Total Dissolved Solids
Selenium
Silver
Thallium
Vanadium
Zinc
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TABLE 2.1-3 TABLE 2.1-3
FMC POTENTIAL SOURCE AND FACILITY SOIL INVESTIGATION
Location in Sample No. of Sample
Potential Source Sample ID Report Sampling Rationale Media Depth Locations  Intervals Analytes Notes

Phase 1

Pond 8S F020B-F022B Fig. 2.1-1 Unlined pond, phossy wastes Sail o GW 3 SS, 100 Table 2.1-1 (a)
Old Ponds IC, 2C FO23B Fig.2.1-1  Old poods-calciner sludge Soil to GW 1 ss, 10 Table 2.1-1

Pond 4E (dried) FO24B Fig.2.1-1  Old ponds-phossy water, ppt. dust Soil to GW 1 SS, W0 Table 2.1-1

Old Pond SE F025B Fig.2.1-1  Old poods-phossy water Soil to GW 1 SS, 10" Table 2.1-1

Old Pond 6€ FO26B Fig.2.1-1  OWd ponds-phossy water Soil GW ] S8, 10" Table 2.1-1

Landfill, active FO27B Fig.2.1-1  Potential solid wastes-AFM Soil to GW 1 SS, 10" Table 2.1-1, Organics

Chemical Lab Drain Pit F028B, F029B Fig. 2.1-1 Drainficld-potential lab chemicals, organics Soil to GW 2 S§, 10 Table 2.1-1, Organics ®)
IWW Basin/Ditch F030B Fig. 211 Cooling water-potential bi id jon inhibi Soil to GW 1 §5, 10" Table 2.1-)

Boiler Fuel Tank and Pipeline Area B14,B15 Fig. 2.1-1 Potential pipeline leak, spills-TPH Soil 50 feet 2 50 Table 2.1-1, TPH

Pond 1E (dried) FO33B Fig.2.1-1  Old ponds-pbossy water, ppt. dust Soil 15 feet 1 ss, § Table 2.1-1 ®
Area9S FO34B Fig.2.1-1  Old ponds-phossy water, ppt. dust Soil 1S feet 1 SS, ' Table 2.1-1 ®
Transformer Salvage Arca F035B, FO36B Fig.2.1-1  Potentia] PCB leaks Soil 10 feet 2 5,25 Table 2.1-1, PCBs ®)
Waste Ol Storage Arca F037B. F038B Fig.2.1-1  Old ponds-phossy watez, ppt. dust, PCBs, TPH Soil © .10 feet 2 s5,2.8' Table 2.1-1, PCBs, TPH ®£)
Railroad Swale F039B-F042B Fig. 2.1-1 Poteatial phos dock spills-phossy water, phosphorus Soil 10 feet 4 §§,.2.5 Table 2.1-1 ®.c)
PCB Storage Shed FO43B-FO45B Fig.2.1-1  Potential PCB spills Soil 10 feet 3 S8, 2.5 Table 2.1-1, PCBs

Septic Tank Areas incl. East of FMC Electric Sign F046B-F049B Fig.2.1-1  Sewage drainfield-nitrate plume Soil, 10 feet 4 s5,2.5° Table 2.1-1, Nitrate

Calciner Pond Sediment Areas South of Calciner Ponds FO50B. FO51B Fig. 2.1-1 Unlined pile-sel plume, calciner sludge Soil 10 feet 2 $§,2.5' Table 2.1-1 ®
Secondary Condenser/Fluid Bed Drier Area F052B, FOS3B Fig. 2.1-1 Potential phosphorus spills, leaks Soil 10 feet 2 §8,2.5 Table 2.1-1

Kiln (Scrubber) Overflow Pond (under calciner fines pile) F054B Fig. 2.1-} Old ponds-selenium, arsenic Soil 10 feet 1 §8, 25 Table 2.1-1 (4]
Old Pond 7S Tree-Line Area F055B-FO57B Fig. 2.1-1 Potential PCB spills Soil 2 feet 3 $5+2' Table 2.1-1, PCBs

8S Recovery Process F058B, FOS9B | Fig.2.1-1  Potential spills-arsenic, TFH, PCBs Soil 2 fect 2 S§+2 Table 2.1-1, PCBs, TPH

Arca West of Mobile Shop FO60B, FO61B Fig. 2.1-1 Potential oil & lubricant spills-PCBs, TPH Soil 2 feet 2 §S+2 Table 2.1-1, PCBs, TPH

Long-Term Phosphorus Storage Tanks F062B, FO63B Fig. 2.1-1 Potential pbosphorus spills ~.Soil 2 foet 2 §5+2' Table 2.1-1

Phos Dock Area F064B, FO565B Fig. 2.1-1 Potentiat pbosphorus spills Soil Surface 2 Ss Table 2.1-1

Paved Area North of Fumace Bldg. incl. Phos Dock F066B-FO69B hg. 2.1-1 Potential phosphorus spills Soil Surface 4 SS Table 2.1-1

Phossy Waste Pipeline Cleanout Areas and Intervals F070B-F074B Fig. 2.1-1 Potential spills-arsenic Soil 2 feet s §S+2' Table 2.1-1 ©
Precipitator Slurry Pipeline Cleanout Areas and Intervals F075B-FO79B Fig. 2.1-1 Potential spills-arsenic Sail 2 foct 5 $8+2' Table 2.1-1 (b,c)
TR U




Section 2 Study Area Investigations

TABLE 2.1.3 (continued) . TABLE 2.1-3
FMC POTENTIAL SOURCE AND FACILITY SOIL INVESTIGATION
Location in ’ Sample No. of Sample
P tal Source S le ID Report Sampling Rationale Media Depth Locations _ Intervals __Analytes Notes
Bannock Paving Areas FO30B-F082B Fig. 2.1-1 Potential spills, oils, deposition-TPH, PCBs Soil 2 foet 3 SS+2 Table 2.1-1, PCBs, TPH
Railcar Loading & Unloading Areas-BPC F083B, FO84B Fig. 2.1-1 Potential spills, oils, deposition Soil 2 feet 2 §5+2' Table 2.1-1, PCBs, TPH
Railcar Loading & Unloading Areas-FMC F085B-F088B Fig. 2.1-1 Potential spills, oils, deposition Soil 2 feet 4 §5+2' Table 2.1-1, PCBs, TPH
Shale Ore Handling Areas . FO89B-F094B Fig. 2.1-1 Potential deposition Soil 2 feet 6 SS+2' Table 2.1-1, PCBs, TPH
Surface Roads FMC & BPC F101B-F123B Fig. 2.1-1 Potential spills, oils, deposition-TPH, PCBs Soil 2feet 20 §S+2 Table 2.1-1, PCBs, TPH
Water in Railroad Swale : " FWWRRSO0! . Fig.212 Poteatial phospborus spills Water Composite 4 NA Table 2.1-2 ()
Water Discharged to Calciner Ponds : ~ FSWCPWO1 Fig. 2.1-2 Potential selenium Water Composite 1 6 hrs Table 2.1-2 (4]
IWW Ditch Discharge to Portneuf River FSWIWWO0I Fig. 2.1-2 Cooling water-p ial biocides, ion inhibitors Water Composite 1 6 hrs Table 2.1-2 .0
Phossy Water Discharged to Phase 1V Ponds FSWPWSTV Fig. 2.1-2 Phosphorus Water Composite 1 6hus Table 2.1-2 afn
Precipitator Slurry Discharged to Pond 8E FSWPS8BE Fig. 2.1-2 Phosphorus Slurry Composite 1 6hrs Table 2.1-2 af
Slag Pile Storage Areas : FWSSSAQI - 06 Fig. 2.1-2 Potential spills, oils, deposition Soil Surface 6 NA Table 2.1-1, TCLP
Ferrophos Storage Areas FWSFSAQ1 - 03 Fig. 2.1-2 Potential spills, oils, deposition ’ Soil Surface 3 NA Table 2.1-1, TCLP
IWW Ditch Sediments FSOIWWO! - 06 Fig. 2.1-2 Cooling water-p ial biocid ion inhibitors Soil Surface 5 NA Table 2.1-1 (V)]
Phosphate Ore FOSFPOO! Fig. 212  Poteniial source of wace clements/radioacti vity Ore i NA Teble 2.1-1
Calciner Pond Sediment Areas F127B, Fig. 2.1-2 FO50B Soil toGW ! §s. 5 Table 2.1-1, Sulfate, Potassium
. F128B Fig. 2.1-2 R051B Soil 100 fect 1 §S, 10 Table 2.1-1, Sulfate, Potassium
Road Sample | Fi29B Fig.2.1-2 F112R Soil ' 25 feet 1 §S,2.5 Table 2.1-1, Sulfate, Potassium
Kiln Scrubber and Overflow Pond F130B Fig. 2.1-2 F054B Soil to GW 1 0,10’ Table 2.1-1, Sulfate, Potassium
Railroad Swale ' FI131B Fig. 2.1-2 FO40B Soil to GW 1 10°, 20 Table 2.1-1, Sulfate, Potassium
Shale Ore Handling Area F132B Fig. 2.1-2 F090B Soil 10 feet 1 85,25 Table 2.1-1, Sulfate, Potassium
Road Samples F035B, FO56B, FO57B, Fig. 2.1-2 Phase | PCB Validation ‘Soil 4 feet 10 $S,25° PCBs
FO60B, FO61B, FO81B, ) .
FO84B, F101B, F105B.
F123B
IWW Ditch Discharge to Portneuf River 00307IWA thru Fig. 2.1-2 FSWIWWO01 Water Surfece & 14 NA Table 2.1-2
0307IWQ Subsurface .
Notes:  (a) High risk of ing el I phosph
(b) Investigated during 1990 drilling program.
(© Low risk of ing ek | phosph
(d) Depth is into native soil.
(e) Location-composite sample.
n 24-hr composite sample.
GW o Groundwater.
NA = Not applicable.
SS= Surface sample.
e | | | —
)
| ,
a “ [




Section 2 Study Area Invcétigations

TABLE 2.1-4
PHASE I FMC POTENTIAL SOURCE FIELD PARAMETER DATA SUMMARY
Specific
Conductance

Sample ID Date Temp (°C) " (x103 mS/cm) pH

FWWRRSO01 1 September 92 19.8 1.90 10.16

FSWCPWO1 3 September 92 38.0 3.50 -4.67

FSWIWWO01 3 September 92 25.0 6.130 7.12

FSWPWSIV 3 September 92 23.0 0.375 7.99

FSWPSSSE 3 September 92 19.8 1.206 10.47
EMFdocs\Form_RLdoc\tbi214.doc EMF RI report
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Section 2 Study Area lnvesiigations

TABLE 2.1-5
PHASE I IWW D1TCH WATER DATA SUMMARY — FIELD PARAMETERS
Est. Field Parameters
Flow Avg, ORP pH Temp Conductivity DO
Days  Sample ID Date Time Location (gpm) Temp  (mv) Q)  (x103 mS/cm)  (mgN) Notes

1 03071W Ad) 8/6/93  07:30 b 916 80 120 8.8 22.2 1.351 © 6.2 .

0307IW B(2) 8/6/93  07:30 (b) 916 80 120 8.8 222 1.351 6.2 . Matrix spike

0307IW C@) 8/6/93  07:30 (b) 916 80 120 8.8 222 1.351 6.2 Matrix spike duplicate
2 0307IWD 7/27/93  07:30 ) 1712 75 77 89 18.5 0.592 6.4
3 0307IWE®@ 7/28/93  07:30 (b) 2036 78 103 8.7 22.1 0.644 6.5
4  0307IW F@ 7/29/93  07:30 (b) 2002 78 98 8.7 233 0.684 6.2
5  03071W G@®) 7/30/93  07:30 (b) 1964 78 81 8.8 242 0.20 6.2

0307IW H® 7/30/93  07:30 (b) 1964 78 81 8.8 242 0.20 6.2 Blind duplicate
6 03071IW1 7/31/93  07:30 (b) 1705 77 53 89 220 0.846 6.1
7  03071W) 8/1/93  07:30 (b) 1658 77 72 8.9 21.5 0.786 6.3
8 0307IWK 8/2/93 07:30 (b 1688 78 146 90 216 0.944 6.3
9 0307IWL 8/3/93  07:30 (b) 1891 79. 95 8.8 21.0 0.803 6.1
10 0307IWM 8/4/93  07:30 ()] 1562 80 111 8.7 21.3 0.848 6.3
11 03071W N® 8/5/93  07:30 ® 998 80 101 85 - 187 0.696 6.2
12 0307IW O 8/7/93  07:30 ® 1239 80 114 8.9 19.8 0.984 6.4
13 03071W P(@) 8/8/93  07:30 (b) 1225 80 101 9.0 19.9 0.712 6.1
14 0307IW Q 8/9/93  07:30 b 1271 81 82 89 204 0.731 6.2

0307IW R1@  7/25/93  15:00 field trailer - - - - - - Rinsate

Notes: (a) Samples submilted for analysis.

(b) Location for IWW ditch sampling same as Phase | (September 1992) FSWIWWOI.
ORP = oxidation reduction potential

!
t
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Section 2 Study Area Investigations

TABLE 2.1-6

FMC POTENTIAL SOURCE AND FACILITY SOIL BORING SUMMARY

Actual
Phase I : Sample Date General
Sample ID Generalized Sample Description Depth, ft | Drilled Location
B-12 Sampled at 10-foot intervals 20-95 | 27-Apr-92 |Pond 8S
B-13 Sampled at 10-foot intervals 10-110 | 28-Apr-92 |Pond 8S
150 Sampled at 10-foot intervals 10-100 | 29-Apr-92 |Pond 8S
B-14 Sampled at 5-foot intervals 5-30 | 14-May-92 |Boiler Fuel Tank & Pipeline
B-15 Sampled at 5-foot intervals 5-30 | 14-May-92 |Boiler Fuel Tank & Pipeline
¥F023B000  |Sandy silt, light brown, dry 0 | 11-Sep-92 [Old pond IC & 2C
I5023B010 Clayey silt, strong brown 10 | 11-Sep-92 [Old pond 1C & 2C
IF0238020 Clayey silt, strong brown 20 11-Sep-92 |Old pond 1C & 2C
IF023BOSO Clayey silt, strong brown 30 | 11-Sep-92 |Old pond 1C & 2C
IF023BO40 Sandy gravel, dark yellowish brown 40 | 11-Sep-92 {Old pond 1C & 2C
IF023BOSO Sandy gravel, dark yellowish brown, angular 50 | 11-Sep-92 |Old pond 1C & 2C
jF023B060  |Sandy gravel, dark yellowish brown 60 | 11-Sep-92 |Old pond 1C & 2C
[F023B070  |No recovery 70 | 11-Sep-92 |Old pond 1C & 2C
JF024B000  [Fill and brown silt 0 | 16-Sep-92 |Pond 4E -
{F024B010 [Sit, brown 10 | 16-Sep-92 |Pond 4E-
{F024B020 [silt, brown 20 | 16-Sep-92 [Pond 4E
{F024B030  [silt, brown 30 | 16-Sep-92 |Pond 4E
fF024B040  [silt, brown 40 | 16-Sep-92 [Pond 4E
{F024B0s0  [sit, brown, very moist 50 | 16-Sep-92 |Pond 4E
JF024B060  [Sandy gravel, brown 60 | 16-Sep-92 [Pond 4E
[F024B070 |Brown, gravelly sand 70 | 16-Sep-92 |Pond 4E
F024B080  |Silt, light yellowish-brown 75 16-Sep-92 |Pond 4E
JF025B000  |Silt, dark olive green - 5 ft. 5 | 15-Sep-92 |Old pond SE
JFo25B010  [silt, dark olive green - 5 ft 10 | 15-Sep-92 |Old pond SE
25B020  |Silt, light brown 20 15-Sep-92 |Old pond SE
F025B030 |Sandy gravel, light brown 30 | 15-Sep-92 |Old pond SE
[F025B040  |No recovery 40 | 15-Sep-92 |Old pond SE
F025B050 |No recovery 50 | 15-Sep-92 JOld pond SE
25B060  |Gravely silt, strong brown 60 | 15-Sep-92 |Old pond SE
F025B070  |Silt, light brown, moist 70 | 15-Sep-92 {Old pond SE
F026B000  [Silt, light yellow-brown - 1.3/1.5 ft. . 0 | 15-Sep-92 [Old pond 6E
FO026B010  |Silt light yellow brown (wet) - 1.35/1.5 ft. 10 | 15-Sep-92 |Old pond 6E
JF026B020  |No recovery - sandy gravel, grayish brown 20 | 15-Sep-92 |Old pond 6E
[F026B030  |No recovery - gravel/small boulders 30 | 15-Sep-92 |Old pond 6E

EMFdocs\Form_RILdoc\tbi216.doc
2204c074.doc/RMF/RO

EMF Rl report 1/13
September 1995




ftamdsaiig

——m e A Bt Vb e

Section 2 Study Area Investigations

TABLE 2.1-6 (continued)

FMC POTENTIAL SOURCE AND FACILITY SOIL BORING SUMMARY

PHASE 1
Actual
Phase 1 . Sample Date General
Sample ID Generalized Sample Description Depth, ft | Drilled Location
F026B040  |No recovery 40 | 15-Sep-92 |Old pond 6E
E026BOSO No recovery 50 15-Sep-92 {0Old pond 6E
fF026B060  |Silt, brown, wet 60 | 15-Sep-92 [Old pond 6E
FO27B000  |Light brown silt 0 14-Sep-92 |Landfill
F027B010  |Silt, brownish-yellow 10 14-Sep-92 |Landfill
F027B020 {Silt, brownish yellow 20 | 14-Sep-92 |Landfill
F027B030 |Silt, brownish yellow 30 14-Sep-92 |Landfill
F027B040 |Silt, brownish yellow 40 14-Sep-92 {Landfill
027B0S0  |Silt, yellowish-brown 50 14-Sep-92 |Landfill
FO027B060 |Gravelly silt, yellowish-brown 60 14-Sep-92 |Landfill
7B070  |Silt, yellowish-brown 70 14-Sep-92 |Landfill
fF027B080  [Silt, yellowish-brown 80 [ 14-Sep-92 |Landfill
7B09%0  |Silt, yellowish-brown 90 14-Sep-92 |Landfill
27B100  |Silt, yellowish-brown 100 14-Sep-92 |Landfill
7B110  |Silt, yellowish-brown 110 14-Sep-92 |Landfill
fF027B120  [sit, yellowish-brown 120 | 14-Sep-92 [Landfill
' E027Bl30 Weathered gravel 130 14-Sep-92 |Landfill
{F027B140 | Tuff, light gray 140 | 14-Sep-92 |Landfill
{F028B000 [silt/reddish-brown 0 | 12-Sep-92 |N.E. of Chem Lab Seep Pit
I§O28BOIO Silt, reddish-brown 10 12-Sep-92 |N.E. of Chem Lab Seep Pit
_I@ZSBMO Silt, reddish-brown 20 | 12-Sep-92 |N.E. of Chem Lab Seep Pit
fF028B030  |Sandy, medium grain (moist) 30 [ 12-Sep-92 |N.E. of Chem Lab Seep Pit
§F028B040  |No recovery ' 40 | 12-Sep-92 [N.E. of Chem Lab Seep Pit
IEOZSBOSO No recovery 50 | 12-Sep-92 |N.E. of Chem Lab Seep Pit
1F028B060  |No recovery 60 | 12-Sep-92 |N.E. of Chem Lab Seep Pit
JF028B070  [Clayey silt, brown 70 | 12-Sep-92 |N.E. of Chem Lab Seep Pit
IP;029BOOO Gravelly silt, yellowish-brown 1 12-Sep-92 |{South of Chem Lab Seep Pit
lF_O29BOlO No recovery 10 12-Sep-92 |South of Chem Lab Seep Pit
!F_029B020 Silt, brown 20 12-Sep-92 |South of Chem Lab Seep Pit
IF_O293030 Silt, brown 30 | 12-Sep-92 |{South of Chem Lab Seep Pit
IEO29BMO " |Sandy gravel, dark yellowish-brown 40 12-Sep-92 |South of Chem Lab Seep Pit
|Fo29B050  |No recovery 50 | 12-Sep-92 |South of Chem Lab Seep Pit
fF029B060  [Sand-brown, coarse grain - 60 | 12-Sep-92 [South of Chem Lab Seep Pit
@98070 Silt, brown 70 | 12-Sep-92 |South of Chern Lab Seep Pit
[F030B000  [Sandy/gravel 0 | 11-Sep-92 [IWW Ditch
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Section 2 Study Area Investigations

TABLE 2.1-6 (continued)

"FMC POTENTIAL SOURCE AND FACILITY SOIL BORING SUMMARY

PHASE]
Actual
Phase 1 Sample Date General
Sample ID Generalized Sample Description Depth, ft | Drilled Location
JFO30B010  |Brown clayey silt 10 | 11-Sep-92 {IWW Ditch
fF030B020  [Brown sandy silt (fine grain) 20 | 11-Sep-92 {TWW Ditch
lFO3OBO3O Gravel and silty sand, yellowish-brown 30 | 11-Sep-92 |IWW Ditch
FO30B040 |Gravel and silty sand, yellowish-brown 40 | 11-Sep-92 {IWW Ditch
FO30B0S0  |Silty sand, brown, fine grain 50 | 11-Sep-92 [IWW Ditch
030B065  |Silty/sand, dark brown, medium coarse grain 65 | 11-Sep-92 |[IWW Ditch
[IF030B070  [Sandy silty gravel, dark brown, moist 75 | 11-Sep-92 {IWW Ditch
031B Number not used - skipped sequence NA NA NA
32B Number not used - skipped sequence NA NA NA
{F033B000  [Silt, brownish-yellow 4.5 | 19-Sep-92 |Pond 1E
[F033B005  |Silt, brownish-yellow 9.5 | 19-Sep-92 |Pond 1E
§F033B010  [Silt, brownish-yellow 14.5 | 19-Sep-92 [Pond 1E
fF033B015  [Silt, brownish-yellow 19.5 | 19-Sep-92 [Pond 1E
[F034B000  [Silt, pale brown 5 | 19-Sep92 |Area9S
[F034B005  |Silt, pale brown 10 | 19-Sep-92 |Area 9S
-§F034B010  |Sandy gravel, reddish-yellow 15 | 19-Sep-92 |Area 9S
{F034B015  [Sandy gravel, reddish-yellow 20 | 19-Sep-92 |Area9s
fF034R999  [Rinsate NA | 18-Sep-92 |Area 95
IF0358000 Silt, reddish yellow 2 | 19-Sep-92 |Transformer Salvage Area
lF0358002 Silt, reddish yellow 4.5 | 19-Sep-92 |Transformer Salvage Area
fFo35B005  |[Silt, reddish brown 7 | 19-Sep-92 [Transformer Salvage Area .
fF035B007  |Silt, reddish brown - 9.5 | 19-Sep-92 |Transformer Salvage Area
IF03SBOIO Silt, reddish yellow 12 | 19-Sep-92 {Transformer Salvage Area
if036BOOO Silt, light brown 1 19-Sep-92 |Transformer Salvage Area
EF036B002  |Silt, light brown 3.5 | 19-Sep-92 |Transformer Salvage Area
[FO36B00S  |Silt, light brown 6 | 19-Sep-92 |Transformer Salvage Area
F036B007  [Silt, light brown 8.5 | 19-Sep-92 |Transformer Salvage Area
FO36B010  |Silt, light brown 11 | 19-Sep-92 |Transformer Salvage Area
[FO37B000 Silt, whitish-gray 20 | 19-Sep-92 [Waste Oil Storage Area
37B002  |{Silt, whitish-gray - 22.5 | 19-Sep-92 |Waste Oil Storage Area
F038B No sampling due to Phos NA | 19-Sep-92 |Waste Oil Storage Area
FO39B000  |Silty gravel, dark yellowish-brown 0 | 21-Sep-92 |Railroad Swale
{F039B002  |Silt, dark brown 2.5 | 21-Sep-92 |Railroad Swale-
§F039B005  [Sandy gravel, brown s | 21-Sep-92 |Railroad Swale
fF039B007  |Silt, dark grayish-brown 7.5 | 21-Sep92 |Railroad Swale
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Section 2 Study Area Investigations

TABLE 2.1-6 (continued)
FMC POTENTIAL SOURCE AND FACILITY SOIL BORING SUMMARY

J PHASE I
i Actual
i Phase I Sample Date General
Sample ID Generalized Sample Description Depth, ft | Drilled | Location
FO39BO10  |Silt, dark grayish-brown 10 | 21-Sep-92 [Railroad Swale
{F040B000  |Silt, yellowish-brown 14 | 20-Sep-92 |Railroad Swale
' §F040B002  |Gravel, coarse sand, brown 16.5 | 20-Sep-92 |Railroad Swale
[F040B005  [No recovery 19 | 20-Sep-92 [Railroad Swale
JF040R999  |Rinsate 20-Sep-92 |Railroad Swale
041B000  |Dark black, high gravel 7.5 | 16-Sep-92 |Railroad Swale
FO41B002  [Dark black silt 10 | 16-Sep-92 |Railroad Swale
FO41B005 | Dark black silt 12.5 | 16-Sep-92 |Railroad Swale
1B007 |No recovery 15 | 16-Sep-92 |Railroad Swale
[F041B010  [No recovery 17.5 | 16-Sep-92 [Railroad Swale
[F041R999  |Equipment rinsate from split spoon and sampling trowel NA | 16-Sep-92 |Railroad Swale
. |F042B000  [Fill, dark brown 7.5 | 16-Sep-92 [Railroad Swale
‘) fF042B002 [silt, brown ~ 10 | 16-Sep-92 |Railroad Swale
' JFo42B005  |silt, brown 12.5 | 16-Sep-92 [Railroad Swale
{F042B007  {No recovery 15 | 16-Sep-92 [Railroad Swale
JF042B010  |No recovery 17.5 | 16-Sep-92 [Railroad Swale
JF043B000  |Dark yellowish brown silt 17 | 18-Sep-92 |PCB Storage Shed
JF043B002  |Dark yellowish brown silt 19.5 | 18-Sep-92 |PCB Storage Shed
§F043B005  |Dark yellowish brown silt 22 | 18-Sep-92 [PCB Storage Shed
1 {F043B007  |Dark yellowish brown silt 24.5 | 18-Sep-92 [PCB Storage Shed
3 JF043B010 [ Dark yellowish brown silt 27 | 18-Sep-92 |PCB Storage Shed
JF044B000  |Dark grayish brown silt (fill) 2 | 18-Sep-92 |PCB Storage Shed
: JF044B002  |Dark grayish brown silt (fill) 4.5 | 18-Sep-92 |PCB Storage Shed
fF044B00S  {Brown silt 7 | 18-Sep-92 |PCB Storage Shed
IF0448007 Brown silt 9.5 | 18-Sep-92 |PCB Storage Shed
§F044B010  |Browa silt 12 | 18-Sep-92 [PCB Storage Shed
|F0458000 Yellowish-brown silt (fill) 3 18-Sep-92 |PCB Storage Shed
JF045B002 | Yellowish-brown silt (fill) 5.5 | 18-Sep-92 [PCB Storage Shed
| fF045B005 | Yellowish-brown silt (ill) 8 | 18-Sep92 |PCB Storage Shed
JFo45B007  |Yellowish-brown silt (fill) 10.5 | 18-Sep-92 |PCB Storage Shed
JFo45B010 | Yellowish-brown silt (fill) 13 | 18-Sep-92 |PCB Storage Shed
| [FO45R999  [Rinsate NA | 18-Sep-92 |PCB Storage Shed
" . [F046B000  [Dark yellowish-brown silt 0 | 20-Sep-92 |Septic Tank Areas
% . IF0468002 Slag gravel (coarse) and mud (black) 2.5 20-Sep-92 |Septic Tank Areas
; [F046B005  [Slag gravel 5 | 20-Sep-92 [Septic Tank Areas
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Section 2 Study Area Investigations

TABLE 2.1-6 (continued)
FMC POTENTIAL SOURCE AND FACILITY SOIL BORING SUMMARY

PHASE I
Actual
Phase I : Sample Date General
Sample ID Generalized Sample Description . Depth, ft | Drilled Location
F046B007  |Silt, dark yellowish-brown o 7.5 20-Sep-92 |Septic Tank Arcas
F046B010  |Silt, dark yellowish-brown 10 | 20-Sep-92 |Septic Tank Areas
FO47B000  |Top soil, dark brown 0 | 20-Sep-92 |Septic Tank Areas
FO47B002  |Silt, dark yellowish-brown 2.5 | 20-Sep-92 |Septic Tank Areas
F047B00S  |Silt, dark brown 5 | 20-Sep-92 |Septic Tank Areas
F047B007  |Silt, dark brown 7.5 | 20-Sep-92 |Septic Tank Areas
lFO47BOlO Silt, dark brown 10 | 20-Sep-92 |Septic Tank Areas
{F048B000  |Top soil and silt (yellowish-brown) 0 | 20-Sep-92 [Septic Tank Areas
IF048B002  [silt, yellowish-brown 2.5 | 20-Sep-92 [Septic Tank Areas
B0O5  |Silt, yellowish-brown . 5 | 20-Sep-92 |Septic Tank Areas
JE048B007  |Silt, yellowish-brown _ 7.5 | 20-Sep-92 {Septic Tank Areas
{Fo48B010  [Silt, yellowish-brown 10 | 20-Sep-92 [Septic Tank Areas
' IFMQBOOO Silt, yellowish-brown , 1.5 | 21-Sep-92 |Septic Tank Areas
[F049B002  [Silt, light yellowish-brown 4 | 21-Sep92 |Septic Tank Areas -
fro49B005  [Sit, light yellowish-brown . 6.5 | 21-Sep-92 |Septic Tank Areas
{ro49B007 [silt, light yellowish-brown 9 | 21-Sep-92 [Septic Tank Areas
FO49B010  |Siit, light yellowish-brown 11.5 | 21-Sep-92 |Septic Tank Areas
[F049R999  [Rinsate - NA | 21-Sep-92 |Septic Tank Areas
50BO00  |Red brown clayi/silt with sand 0 | 24-Sep-92 |Calciner Pond Sediments *
lFOSOBOOZ Red brown clay/silt with sand - moist 2 | 24-Sep-92 |Calciner Pond Sediments
[F050B005  |Red brown silv/sand clay - moist 4 | 24-Sep-92 [Calciner Pond Sediments
|Fo50B007  [Red brown moist silty clay . 6 | 24-Sep-92 |Calciner Pond Sediments
IEOSOBOIO Red brown moist silty clay 10 | 24-Sep-92 |Calciner Pond Sediments
lFOSleo Red brown silty sand 5 | 24-Sep-92 |Calciner Pond Sediments
JF051B002  |Red brown to tan silty sand 7 | 24-Sep-92 [Calciner Pond Sediments
IliOSlBOOS Red brown to tan silty sand 9 | 24-Sep-92 |Calciner Pond Sediments
[F051B007  [Red brown silty sand 11 | 24-Sep-92 [Calciner Pond Sediments
[F051B010  [Red brown silty sand 14 | 24-Sep-92 |Calciner Pond Sediments
IFOSZBOOO Brown silt @ 11 ft. - slag on top 10 | 22-Sep-92 |Secondary Condenser
II:'OSZBOOZ Brown silt - 12.5 | 22-Sep-92 |Secondary Condenser
IF052B005 Brown silt - trace gravel 15 | 22-Sep-92 |Secondary Condenser
IF0523007 Brown fine silt - trace gravel (slag) - slightly moist 17.5 | 22-Sep-92 |Secondary Condenser
|[F0S2B010  |Brownsilt-moist -~ - 20 | 22-Sep-92 [Secondary Condenser
I&S3B000 Brown fine silt (moist) 10 | 22-Sep-92 |Secondary Condenser
E0533002 Brown silt with slag - 12.5- | 22-Sep-92 |Secondary Condenser
EMFdocs\Form_RLdockbl216.doc EMF Rl repornt /13
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Section 2_Study Area Investigations

" TABLE2.1-6 (continued)
FMC POTENTIAL SOURCE AND FACILITY SOIL BORING SUMMARY

. Actual
Phase I Sample Date General
Sample ID Generalized Sample Description Depth, f¢ | Drilled Location
FO53B005  |Brown fine silt 15 | 22-Sep-92 |Secondary Condenser
F053B007 |Brown silt 17.5 | 22-Sep-92 |Secondary Condenser
FO53B010  [Brown silt 20 | 22-Sep-92 |Secondary Condenser
054B000  |Silt, reddish-yellow 40 | 20-Sep-92 |Under Calciner Fines
FO054B002  |Silt, reddish-brown 42.5 | 20-Sep-92 |Under Calciner Fines
§F054B005  [Silt, reddish-yellow 45 | 20-Sep-92 |Under Calciner Fines
F054B007  |Silt, reddish-yellow 47.5 | 20-Sep-92 {Under Calciner Fines
054B010  |Silt, reddish-brown 50 20-Sep-92 |Under Calciner Fines
F054R999 [Rinsate NA | 20-Sep-92 |Under Calciner Fines
FOSSB0O00  |Brown silt 3 23-Sep-92 |Old Pond 7S-tree line
frossB002  [Brown silt 5 | 23-Sep-92 |Old Pond 75-tree line
FOS6B000  |Tan brown silt 5 23-Sep-92 |OId Pond 7S-tree line
IF056B002 Tan silt to black (tar) 7 23-Sep-92 |OMd Pond 7S-tree line
FOS7B000 |Tan fine silt 5 23-Sep-92 |Old Pond 7S-tree line
FO57B002 |Tan sand/silt with gray clay 7 | 23-Sep-92 |0ld Pond 7S-tree line
[F058B000  |Gravel slag/sludge - black/gray silty/sludge 7 | 24-Sep-92 [8S Recovery Process
58B002  |Black gray sludge to dark brown silt 9 | 24-Sep-92 |8S Recovery Process
FO59B000  (1stsample 8 in. slag/black gray 10 | 24-Sep-92 {8S Recovery Process
F059B002 |Brown sandstone - no recovery 17 24-Sep-92 |8S Recovery Process
IFOGOBOOO Dark brown silt with gravel 1 25-Sep-92 |Area west of mobile shop
IR)GOBOOZ Dark brown-black sandy silt with gravel 2 | 25-Sep-92 |Area west of mobile shop
EOMBOOO Dark brown sandy silt with gravel 1 25-Sep-92 |Area west of mobile shop
§F061B002  |Gray black silty sand with gravel 2 | 25-Sep-92 .|Area west of mobile shop
fF062B000 | Tan brown silt 1 | 26-Sep-92 |Long term Phos. Strge
{F062B002 - |Tan brown silt 3 | 26-Sep-92 |Long term Phos. Strge
HF0638000 Brown silt ( with slag top 1 in.) 5 | 26-Sep-92 |Long term Phos. Strge
JF063B002  |Brown silt 7 | 26-Sep-92 |Long term Phos. Strge
{F063R999  [Rinsate NA | 26-Sep-92 |Long term Phos. Strge
fF064B000  |Brown sandy silt with gravel (slag) 2.5 | 21-Sep-92 |Phos Dock Area
F064B002 |Brown silt with trace gravel 4.5 21-Sep-92 |Phos Dock Area
[FO65B No sample, inaccessible due to physical restrictions for NA NA Phos Dock Area
access
FO66B000  {Tan brown silt/sand 3 | 23-Sep-92 |Paved Area N of Fur Bldg
{F066B002  |Tan brown silt/sand with slag 5 | 23-Sep-92 |Paved Area N of Fur Bldg
IF067B000 Tan brown silt with gravel (slag) 5 | 25-Sep-92 |Paved Area N of Fur Bldg
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Section 2 Study Area Investigations

TABLE 2.1-6 (continued)
FMC POTENTIAL SOURCE AND FACILITY SOIL BORING SUMMARY

PHASEI
Actual
Phase I Sample Date General
Sample ID Generalized Sample Description Depth, ft | Drilled Location
FO67B002 |Tan brown silt with gravel (slag) 9 | 25-Sep-92 |Paved Area N of Fur Bldg
FO68B000  |Red brown silt 3 | 23-Sep-92 |Paved Area N of Fur Bldg
FO68B002 ~ [Tan brown silt 5 | 23-Sep-92 |Paved Area N of Fur Bldg
FO69B000  [Brown silt 3 | 23-Sep-92 |Paved Area N of Fur Bldg
FO069B002 |Tan brown fine silt 5 | 23-Sep-92 |Paved Area N of Fur Bldg
FO70B0O00  |Brown silt 3 | 26-Sep-92 [Phossy/Slurry Cleanouts
FO70B002 |Brown tan silt 5 | 26-Sep-92 |[Phossy/Slurry Cleanouts
[FO71B000  |Brown silt trace gravel 5 | 25-Sep-92 |Phossy/Slurry Cleanouts
FO071B002 |Gray gravelssilt 6 in. - brown silt 7 | 25-Sep-92 |Phossy/Slurry Cleanouts
[FO72B000  |Brown silt (wet-pipeline) trace slag -standing water @ 8 | 25-Sep-92 |Phossy/Slurry Cleanouts
5 ft. bgs
FO72B002 |Brown wet silt 10 | 25-Sep-92 |Phossy/Slurry Cleanouts
IF073BOO2 Slag 2-3 in. to brown silt 14 | 25-Sep-92 {Phossy/Slurry Cleanouts
[Fo73B002  |Brown silt 16 | 25-Sep-92 |Phossy/Slurry Cleanouts
IF074BOOO |Gravel/slag fill - tan brown silt with black sand/silt bend 10 | 25-Sep-92 |Phossy/Slurry Cleanouts
' - |inmiddle @ 2 in. thick
JFo74B002  [Brown silt 12 | 25-Sep-92 |Phossy/Shurry Cleanouts
{F075B000  [Brown silt with trace gravel 5 | 25-Sep-92 |Phossy/Slunry Cleanouts
- [F075B002  [Brown silt 7 | 25-Sep-92 |Phossy/Slurry Cleanouts
fF0768000  [Brown siit 15 | 26-Sep-92 |Phossy/Slurry Cleanouts
{F076B002  |Brown silt 17 | 26-Sep-92 |Phossy/Slurry Cleanouts
fF077B000 . [Gravel to 3 ft. - brown sandy silt with gravel 5 | 26-Sep-92 |Phossy/Slurry Cleanouts
[F077BOO2 Gravel fill down to 14 ft. - Brown silt to gravel 14 | 26-Sep-92 |Phossy/Slurry Cleanouts
{F078B000  |Tan silt interface @ 23-25 ft. 25 | 26-Sep-92 |Phossy/Slurry Cleanouts
-JF078B002  |Brown silt 27 | 26-Sep-92 |Phossy/Slurry Cleanouts
F079BOOO Red brown clayey silt 5 | 23-Sep-92 |Phossy/Slurry Cleanouts
[F079BOO2 Red brown silt 7 ]| 23-Sep-92 |Phossy/Slurry Cleanouts
JF080B000  |Tan-brown silt S | 24-Sep-92 [Bannock Paving
80B002 |Tan-brown silt 7 | 24-Sep-92 |Bannock Paving
FO81BO00 | Tan-brown silt (moist) 4 | 24-Sep-92 [Bannock Paving
fF081B002  |Tan-brown silt 7 | 24-Sep-92 |Bannock Paving
fF082B000  |Tan-brown sandy silt 5 | 24-Sep-92 |Bannock Paving
|F0828002 Brown silt with sand 9 | 24-Sep-92 {Bannock Paving
{F083B000  [Brown tan silt 5 | 24-Sep-92 |RR loading BPC
[Fos3B002  [Brown sit 9 | 24-Sep-92 [RR loading BPC
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Section 2 Study Area Investigations

TABLE 2.1-6 (continued)
FMC POTENTIAL SOURCE AND FACILITY SOIL BORING SUMMARY

PHASEI
Actual
Phase I Sample Date General
Sample ID Generalized Sample Description Depth, ft | Drilled Location
{FO84B000  |Tan-brown silt with gravel (slag) 24-Sep-92 {RR loading BPC
F084B002 |Brown silt 24-Sep-92 |RR loading BPC
FO85B No sample, inaccessible due to underground utilities NA NA RR loading FMC
FO86B No Sample-Duplicate boring of F093B Dup Dup RR loading FMC
FO87B No Sample-Duplicate boring of F094B Dup Dup RR loading FMC
FO089B000 |Gravel fill and tan silt Dup Dup RR loading FMC
FO89B002 |No sample S | 23-Sep-92 |Shale Ore Handling
FO90BO00  [Dark brown silt with trace gravel 3 | 21-Sep-92 |Shale Ore Handling
FO90B002 |Dark brown silt 5 | 21-Sep-92 |Shale Ore Handling
jF091B000  |Tan-red-brown silt with gravel 0 | 21-Sep-92 |Shale Ore Handling
F091B002 [Brown silt with gravel 2 | 21-Sep-92 |Shale Ore Handling
F092B000  |Red-brown to black-gray to light tan silty sand with 0 | 21-Sep-92 |Shale Ore Handling
gravel -
F092B002 |Brown silt with gravel 2 | 21-Sep-92 |Shale Ore Handling
[F093B000 . |Brown-red brown silt (shale) 3 | 22-Sep-92 |Shale Ore Handling
F093B002 [Red-brown silt 5 | 22-Sep-92 |Shale Ore Handling
4B000  |Dark brown to tan silt/sand 6 | 23-Sep-92 |Shale Ore Handling
[F094B002  [Dark brown silt 8 | 23-Sep-92 |Shale Ore Handling
IEO95B Number not used, skipped sequence NA NA NA
fFoosB Number not used, skipped sequence NA NA [NA
!EO97B Number not used, skipped sequence NA NA NA
{Fo9sB Number not used, skipped sequence NA NA |NA
B Number not used, skipped sequence NA NA NA
[F100B Number not used, skipped sequence NA NA NA
fF101B000  |Brown silt with slag gravel 5 | 22-Sep-92 |Road Sample
[F101B002  [Brown silt 7 | 22-Sep-92 |Road Sample
HEMROOO Dark brown silty sand trace gravel 0.5 | 26-Sep-92 |Road Sample-Redo
[F101R002  |Gray sandy silt witrace gravel 1.5 | 26-Sep-92 [Road Sample-Redo
IFIOZBOOO Tan-brown silt 3 | 24-Sep-92 |Road Sample
F102B002 |Tan-brown moist silt 5 | 24-Sep-92 |Road Sample
F103B000  [Tan-brown silt 3 | 24-Sep-92 |Road Sample
103B002  |Tan-brown silt 5 | 24-Sep-92 |Road Sample
|F104R000  |Gray slag 0.5 | 26-Sep-92 [Road Sample
[F104R002  |Gray slag 1.5 [ 26-Sep-92 {Road Sample
IF 105B000  |Dark grayish brown silt (fill) 1 | 18-Sep-92 |Road Sample
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Section 2 Study Area Investigations

TABLE 2.1-6 (continued)
FMC POTENTIAL SOURCE AND FACILITY SOIL BORING SUMMARY .

PHASE]
Actual
" 'Phase I : Sample. Date General
Sample ID Generalized Sample Description Depth, ft | Drilled Location
F105B002  [Dark grayish brown silt (fill) 3 | 18-Sep-92 |Road Sample
F106B000 |Tan brown silt 1 | 24-Sep-92 |Road Sample
F106B002 |[Tan silt 3 ] 24-Sep-92 |Road Sample
F107R000  |Slag gravel 0.5 | 26-Sep-92 |Road Sample
107R002  |Slag/gravel/brown silt.- Contact @ 2.7 to 3 ft 1.5 | 26-Sep-92 |Road Sample
[F108B000  |Tan silt with gravel 0.5 | 21-Sep-92 |Road Sample
F108B002 - |Dark tan silt 2.5 | 21-Sep-92 |Road Sample
iF109B000  [Road surface gypsum/slag/gravel @ 1/2 ft. - Tan brown 0.5 | 21-Sep-92 |Road Sample
silt trace gravel :
F109B002 |Tansilt 2.5 | 21-Sep-92 |Road Sample
F110BO00 |Dark brown/black silt with gravel 0.5 | 21-Sep-92 |Road Sample
F110B002  |Brown to dark brown/black silt with trace gravel 2.5 | 21-Sep-92 [Road Sample
F111R000 |Gray silt with slag (gravel) (gravel @ 10%) 0.5 | 26-Sep-92 {Road Sample
F111R002 |Gray silt with slag (gravel) 2 | 26-Sep-92 |Road Sample
112R0O00  |Gray silt with slag (slag coarse/fine @ 20%) 0.5 | 26-Sep-92 {Road Sample
{F112R002 |Gray silt with trace slag (fine < 10%) "~ 2 | 26-Sep-92 |Road Sample
Fl 13R000 |Dark brown/gray sand silt trace gravel ~ 0.5 | 26-Sep-92 |Road Sample
Fl 13R002 |Tan brown sandy silt 2 | 26-Sep-92 |Road Sample
[F113R999 [Rinsate NA | 29-Sep-92 [Road Sample
{F113R9MS |Rinsate NA | 29-Sep-92 |Road Sample
[F113RMSD [Rinsate NA | 29-Sep-92 [Road Sample
IFI 14R000 |Dark brown/gray silt/sand (heavy) trace gravel slag 0.5 | 26-Sep-92 |Road Sample
[F114R002 [Brown sandy silt 2 | 26-Sep-92 [Road Sample
lﬁlSROOO Dark brown sandy silt 0.5 -| 26-Sep-92 |Road Sample
JF115R002  |Tan-brown silt 2 | 26-Sep-92 |Road Sample
HF] 16B No sample, inaccessible due to plant operations & NA NA Road Sample
utilities
lFl 17B No sample, inaccessible due to plant operations & NA NA Road Sample
utilities
FFI 18B No sample, inaccessible due to plant operations & NA NA Road Sample
utilities
F119R000 |Red brown fine silt (shale ore) 0.5 | 26-Sep-92 |Road Sample
119R002  |Dark red brown silt (shale ore) 2 | 26-Sep-92 |Road Sample
F120B No sample-duplicate boring Dup Road Sample
F121R000 |Gray silt/slag (heavy fine) - Rock 2-8 in. in size below 0.5 | 26-Sep-92 |Road Sample
. surface .
E121R002 Gray silt (slag) with gravel (coarse @ 30%) 2 | 26-Sep-92 |Road Sample
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Section 2 Study Area Investigations

TABLE 2.1-6 (continued)
FMC POTENTIAL SOURCE AND FACILITY SOIL BORING SUMMARY
PAASET
Actual _
Phase I : Sample Date General
Sample ID Generalized Sample Description Depth, ft | Drilled Location
F122B000  [Clean fill - brown silt 0 | 25-Sep-92 {Road Sample
F122B002 |Clean fill - brown silt 25-Sep-92 |Road Sample
F123B000 [Brown sandy silt trace gravel (on haul road dusty trucks 24-Sep-92 |Road Sample
passing) .
fF123B002 |Brown silt 4 | 24-Sep-92 |Road Sample
IF 124B000  |Slag/gravel - slag 0-5 ft. 10 | 26-Sep-92 |Road Sample
IF124B002 Tan-brown silt/sandstone 12 | 26-Sep-92 |Road Sample
|F125B000  [Tan fine silt 1 | 26-Sep-92 [Road Sample
JF125B002  {Brownssilt 3 | 26-Sep-92 |Road Sample
[F126B000 | Tan silt with gravel 0 | 30-Sep-92 |Road Sample
[E126B002  |Tan silt with gravel 2 | 30-Sep92 {Road Sample
[F200R999  [Rinsate . NA | 21-Sep92 |Road Sample -
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Section 2 Study Area Investigations

TABLE 2.1-6 (continued)
FMC POTENTIAL SOURCE AND FACILITY SOIL BORING SUMMARY

PHASE II
_ Actual | _ ) _ _
Phase II Sample | . Date General
Sample ID Generalized Sample Description Depth, ft | Drilled _ Location
[E127B000  [Sludge 0 | 23-Jun-93 [Calciner Pond Sediments
[E127B005 |Tan silt 5 | 23-Jun-93 {Calciner Pond Sediments
JF127Bo15 Tan silt 15 | 23-Jun-93 [Calciner Pond Sediments
127B025 |[Tan silt . 25 { 23-Jun-93 |Calciner Pond Sediments
F127B035 |Tan silt (wet) 35 | 23-Jun-93 |Calciner Pond Sediments
F127R999 [Rinsate NA | 23-Jun-93 |@ Calciner Pond Sediments
F128B000 |Tan silt with gravel 0 | 22-Jun-93 |Calciner Pond Sediments
[F128B010 |Tan silt 10 | 22-Jun-93 |Calciner Pond Sediments
F128B020 {Tansilt 20 | 22-Jun-93 [Calciner Pond Sediments
lﬁ283030 Tan silty sandy gravel 30 | 22-Jun-93 |Calciner Pond Sediments
I}?28B040 (Tan silt 40 | 22-Jun-93 |Calciner Pond Sediments
[F128B050 [Gravel . 50 | 22-Jun-93 |Calciner Pond Sediments
[F128B060 [Sandy gravel 60 | 22-Jun-93 |Calciner Pond Sediments
HF 128B070 |Sandy gravel 70 | 22-Jun-93 [Calciner Pond Sediments
IF128B080 -{Sandy gravel 80 | 22-Jun-93 |Calciner Pond Sediments
{F128B090  [No recovery @ 90 feet (no sample) " NA | 22-Jun-93 |Calciner Pond Sediments
IF 128B100 |Tan silt with gravel 100 | 22-Jun-93 |Calciner Pond Sediments
[F129B000  |Gravel (fill) . 0 | 27-Jun-93 |Furace Haul Road
§F1298005  |Tansilt ] 5 | 27-Jun-93 {Fumace Haul Road
{F129B010  [Tansilt 10 | 27-Jun-93 |Fumace Haul Road
{F129B015 |Tansilt 15 | 27-Jun-93 |Furnace Haul Road
{F129B020 |Tansilt . 20 |27-Jun-93 |Fumace Haul Road
[F129B025  [Tanssilt 25 | 27-Jun-93 |Fumace Haul Road
|F130B000  [Tan silty sand ‘ 0 | 27-Jun-93 [Calciner fines pile (FOS4B)
{F130B010 |Tansilt - 10 | 27-Jun-93 |Calciner fines pile (FO54B)
[F130B020 [Tansilt 20 | 27-Jun-93 [Calciner fines pile (FOS4B)
[F130B030 [Sandy gravel 30 | 27-Jun-93 |Calciner fines pile (FO54B)
|Fl3OBO40 Sandy gravel 40 | 27-Jun-93 |Calciner fines pile (FO54B)
[F130B0S0O |Sandy gravel 50 | 27-Jun-93 |Calciner fines pile (FO54B)
130B0O60 |Sandy gravel 60 | 27-Jun-93 |Calciner fines pile (FO54B)
[F130B070  [Sandy sitt _ 70 | 27-Jun-93 |Calciner fines pile (FO54B)
IF130B080 |Gravel 80 | 27-Jun-93 |Calciner fines pile (FO54B)"
[F130B090 [Sandy gravel 90 | 27-Jun-93 |Calciner fines pile (FOS4B)
[F131B000  [No recovery NA | 28-Jun-93 [RR Swale
JF131B010  |No recovery NA | 28-Jun-93 |RR Swale
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Section 2 Study Area Investigations

TABLE 2.1-6 (continued)
FMC POTENTIAL SOURCE AND FACILITY SOIL BORING SUMMARY
PHASE II
Actual
Phase IT . Sample Date General
Sample ID Generalized Sample Description Depth, ft | Drilled Location
IF131B020 |Gravel NA | 28-Jun-93 [RR Swale
F131B030 [Sandy gravel NA | 28-Jun-93 |RR Swale
F131B040 |Sand 40 | 28-Jun-93 |RR Swale
F131B0SO |Gravel NA | 28-Jun-93 |[RR Swale
F131BO60 |Tan silty clay 60 | 28-Jun-93 |RR Swale
131B070 |Brown clay 70 | 28-Jun-93 |RR Swale
F131B080 |Sandy gravel 80 | 28-Jun-93 [RR Swale
131R999 |Rinsate NA | 28-Jun-93 |@ RR Swale
F132B000  {Gravelly silt’ 0 | 25-Jul-93 |Shale Handling Area
[F132B002 |Gravelly silt 2 | 25-Jul-93 |Shale Handling Area
132B00S - |Tansilt 5 | 25-Jul-93 |Shale Handling Area
{F132B007 [Tansilt 25-Jul-93 |Shale Handling Area
IF132B010 Tan silt 10 | 25-Jul-93 [Shale Handling Area
IF132B012 Tan silt 12 | 25-Jul-93 |Shale Handling Area
IF132R999 Rinsate NA | 26-Jul-93 |@ Shale Handling Area
Soil samples from well installations
158B093 |Brown sandy silt 93 | 23-Jun-93 {Well upgradient of 8S
[F159B096 |Tan silty clay 96 | 26-Jun-93 |Well downgradient of 85
PCB resampling locations
FO35B000 [Tan silt 2 | 6-Aug-93 |Transformer Salvage Area
056B002 |Brown silt 5 | 6-Aug-93 |Old Pond 7S-tree line
FO57B000 |Tan silt 5 | 6-Aug-93 |Old Pond 7S-tree line
057B002 |Tansilt 7 | 6-Aug-93 |Old Pond 7S-tree line
[FO60B000  |Brown silt with gravel 1 | 6-Aug-93 |Area west of mobile shop
FO60B002 |Brown silt with gravel 2 | 6-Aung-93 [Area west of mobile shop
1B000 {Brown sandy silt 1 | 6-Aug-93 ]Area west of mobile shop
IFO61B002  |Gray/brown sandy silt 2 | 6-Aug-93 |Area west of mobile shop
81BO00 |Tansilt 4 | 6-Aug-93 |Bannock Paving
[Fo84B000  [Brownsilt 5 | 6-Aug-93 |RR loading BPC
|F084B002  [Brown silt 7 | 6-Aug-93 |RR loading BPC
{F101B000 | Tansilt . - 5 | 6-Aug-93 [Road Sample
[F105B000  [Tan it 1 | 6-Aug93 [Road Sample
[F123B000 [Tansilt 2 | 6-Aug-93 [Road Sample
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Section 2

Study Area Investigations

TABLE 2.1-6 (continued)
FMC POTENTIAL SOURCE AND FACILITY SOIL BORING SUMMARY
. PHASEII
Actual
Phase IT : Sample Date General
Sample ID Generalized Sample Description Depth, ft | Drilled Location
F123B002 |Brown siit 4 | 6-Aug-93 |Road Sample
JFO60R999  [Rinsate NA | 6-Aug-93 |@ boring FO60B

Notes: NA =

Not applicable.
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" Section 2 Study Area Investigations

TABLE2.1.7 - TABLE 2.1-7
SIMPLOT POTENTIAL SOURCE AND FACILITY SOIL INVESTIGATION
Location Sample No. of Sample
Potentia] Source Sample ID in Report Sampling Rationale Media Depth Locations Intervals Analytes
Phase 1
Ore Slurry S3040R1 Fig. 2.14 Trace elements Slurry Composite-Time ! NA Table 2.1-1
Gypsum Slurry S304GP1, SGSFEFO! Fig.2.14 - Trace elements Slury Composite-Time 1 NA Table 2.1-1
Pond Waters SWW9101, SWWWP201, Fig. 2.1-4 Trace clements Composite-Time 4 Na Table 2.1-2
: SWWWP301, SWWEGPO!
Pond Sediments SSDWP101, SSDWP201, Fig. 2.14 Trace elements .Composite-Location 4 Na Table 2.1-1
SSDWP301, SSDEOPO1
Gypsum Stacks S001B thru SO06B Fig. 2.1-3 Gypsum water migration Soils to GW 6 10 Table 2.1-1
Unlined Ditch to Water Treatment Ponds SSSUDPO! thru SSSUDPOS6, Fig. 2.14 Ditch water migration Soils 2 feet 6 58+ Table 2.1-1
SBSIDPOI thru SBSIDP06
Former East Overflow Pond S099B Fig. 2.1-3 Pood water migration Soils to GW 1 10 Table 2.1-1
Water Treatment Ponds:

Setling Pond (Active) S007B Fig. 2.1-3 Potential pond water migration Soils to GW 1 10 Table 2.1-1
Dewatering Pit S008B Fig. 2.1-3 Pit water migration Soils to GW 1 10' Table 2.1-1
Former Pillow Tank Area S010B - SO11B Fig. 2.1-3 Poteatial tank leakage Soils . 10 feet 2 2.5 Table 2.1-1
Loadout Areas (soils): Fig. 2.1-3 Potential product spillage Soils .

Ammonium Phosphate #1 (solid)

Rail S030B, S031B - 2 feet 2 N SS+2' Table 2.1-1
Truck and Front-End Loader $032B, SO37B 2 feet 6 SS+2 Table 2.1-1

Ammonium Phosphate #2 (solid) ’

Rail S038B. S039B 2 feet 2 $S+2° Table 2.1-1
Truck and Front-End Loader S040B, S045B 2 feet 6 SS+2' Table 2.1-1

Ammonium Sulfate (solid)

Rail S046B, S047B 2 feet 2 SS+2' Table 2.1-1
Truck S048B, S049B 2 feet 2 S$S+2' Table 2.1-1

Triple Superphosphate (solid) ’

Rail S050B, S051B 2 feet 2 SS+2 Table 2.1-1

Truck S052B, S0S3B 2 feet 2 SS+2 Table 2.1-1

Phosphoric Acid (liquid)
Truck S066B, SO67B 10 feet 2 25 Table 2.1-1
Former Phosphoric Acid (liquid)/Rail

Car Cleaning

Rail S056B, SOS7B 10 feet 2 2.5 Table 2.1-1
Sulfuric Acid (liquid) ’

Rail $058B, S059B 10 feet 2 28 Table 2.1-1

Truck SO60B. S061B 10 feet 2 25" Table 2.1-1

f;dmm_:::mt:m 7.0 EMPRI n;;;;
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Section 2 Study Area Investigations

SBSODPOI thru SBSODPO3

TABLE 2.1-7 (continued) TABLE 2.1-7
SIMPLOT POTENTIAL SOURCE AND FACILITY SOIL INVESTIGATION
Location Sample No. of Sample
Potential Source Sample ID in Report Sampling Rationale Media Depth Locations Intervals Analytes
Former #1 Sulfuric Plant S$001B-062, S001B-063 Fig. 2.1-3 Potential plant leakage Soils 10 feet 2 25 Table 2.l-l_
Former #2 Sulfuric Plant S001B-064, S001B-065 Fig. 2.1-3 Potential plant leakage Soils 10 feet 2 2.5 Table 2.1-1
Phosphoric Acid Tank Containment S001B-054, S001B-055 Fig. 2.1-3 Potential tank leakage Soils 10 feet 2 5 Table 2.1-1
Cooling Tower Area S001B-068, S001B-069 Fig. 2.1-3 Cooling tower spray Soils 10 feet 2 25 Table 2.1-1
Former Cooling Pond SO001B-070, S001B-0T1 Fig.2.1-3 Pond water migration Soils 10 feet 2 25 Table 2.1-1
Water Reclaim Area S001B-072, S001B-073 Fig. 2.1-3 Potential pipe/pump leakage Soils 2 feet 2 $S+2 Table 2.1-1
Former Ore Pile Area S001B-074 thru S001B-078 Fig. 2.1-3 Residual ore Soils 2 feet S §§+2' Table 2.1-1
Salvage and Storage Area S001B-079 thru 5001B-081 ' Fig.2.1-3 Answer persistent questions Soils 2 feet 3 SS+2 Table 2.1-1, PCBs, TPH
Roads (paved, unpaved, slag covered) S001B-082 thru S001B-096 Not Shown Dust suppressant application Soils 2 feet 15 §S+2° Table 2.1-1, PCBs, TPH
Phase 11
Irigation Water NotShown  Trace elements Composite 1 NA Table 2.1-2
Unlined Ditch S097B Fig. 2.1-3 Phase | Sampling Soils to GW 1 SS, 5 Table 2.1-1, sulfate, potassium
Triple Superphosphate Area S098B Fig. 2.1-3 S052B Soils 10 feet 1 §S.2.5 Table 2.1-1, sulfate, potassium
Former East Overflow Pond S099B Fig. 2.1-3 Pond water migration Soils 50 feet 1 $S, 10’ Table 2.1-1, sulfate, potassium
Cooling Pond S100B Fig.2.1-3 SO70B and SO71B Soils ' wGW 1 $8,2.5- 10 Table 2.1-1, sulfate, potassium
Cooling Tower S101B Fig. 2.1-3 S069B Soils 1S feet 1 SS, 1.5 Table 2.1-1, sulfate, potassium
Walter Reclaim Area 51028 Fig. 2.1-3 $073B Soils 25 feet 1 §§,2.5' Table 2.1-1, sulfate, potassium
Railcar Cleaning S$103B Fig. 2.1-3 S056B Soils 9 foct 1 .§8,2.5 Table 2.1-1, sulfate, potassivm
Former #1 Sulfuric Plant S104B Fig. 2.1-3 S062B Soils 25 feet 1 §§. 5 Table 2.1-1, sulfate, potassium
Phos Acid Loading S105B Fig.2.1-3 SO67B Soils 15 feet 1 $5,25 Table 2.1-1, sulfae, potassium
Ammonium Phosphate #} S106B Fig.2.1-3 5035B Soils 10 foet ] §S,2.5° Table 2.1-1, sulfate, potassium
Ammonium Phosphate #1 S107B Fig. 2.1-3 50338 Soils 10 fect 1 88,25 Table 2.1-1, sulfate, potassium
Ammonium Phosphate #2 S108B Fig. 2.1-3 S044 B Soils 10 feet 1 §§, 2.5 Table 2.1-1, sulfate, potassium
Ammonium Sulfate S109B Fig. 2.1-3 S048B Soils 20 feet 1 §S,2.5and Table 2.1-1, sulfate, potassium
s
Road Samples S063B, S079B, S080B, Fig. 2.1-3 Phase I PCB Validation Soils Surface 8 SS PCB
S085B, S088B, S090B,
. S0948B, S0988 ) .

Unlined Ditch SSSODPO! thru SSSODPO6, Fig. 2.1-3 Phase I Sampling Soils 2 foet 9 s, 2’ Hg

Notes: GW = Groundwater.
NA = Not applicable.
$S = Surface sample.
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Section 2 Study Area Investigations

: TABLE 2.1-8
SIMPLOT POTENTIAL SOURCE FIELD DATA (AVERAGED READINGS)
Conductivity Temperature
Sample ID Date pH (x10° mS/cm) (deg F)
SWWWP101(® 31 August 92 1.0 3035 77
SWWWP201(@) 31 August 92 7.6 860 69
SWWWP301® 31 August 92 83 2625 72
SWWEOP01(® 31 August 92 1.0 9500 70
SSWIRROI®) 28 October 92 7.5 3840 64
o
W Notes: (a) Denotes 24-hour time-composite sample.
(b) Location-composite sample.
EMFdocs\Form_RIdockbi218.doc EMF Rl report

2204¢076.doc/RMF/RO

September 1995



et s e

Section 2 Study Area Investigations

TABLE2.1-9
SIMPLOT POTENTIAL SOURCE AND FACILITY SOIL BORING SUMMARY
PHASE1
Actual :
Phase I Sample Date General
Sample IDs Generalized Sample Description Depth, ft| Drilled Location
S001B000 Silt, very dark grayish-brown 65 927192 |North Gyp to GW
S001BO10 Silt, yellowish-brown 75 9/27/92 |North Gyp to GW
S001B020 Sandy-gravel, light brown-gray 85 9/27/92  |North Gyp to GW
S001B030 Sandy-gravel, light grayish brown 95 9/27/92 |North Gyp to GW
S001B040 Sandy-gravel, light grayish brown 105 9/27/92 |North Gyp to GW
S001B050 Silt, pale brown 115 9127092 |North Gyp to GW
S001B060 Silt, pale brown 125 927/92 |North Gyp to GW
S001B070 Sandy gravel, yellowish brown 135 9/27/92 |North Gyp to GW
S001B080 Dark gray-brown, sandy pea gravel 145 9/27/92 |North Gyp to GW
SO001R999 Rinsate NA 9/27/92 |North Gyp to GW
S002B000 Silt, dark brown 65 9/23/92 |North Gyp to GW
S002B010 Dark brown silt 75 9/23/92 |North Gyp to GW
S002B020 Silt/gravel, pinkish-gray 8s 9/23/92 |North Gyp to GW
S002B030 Silty-gravel, pinkish-gray 95 9/23/92 |North Gyp to GW
S002B040 Silty gravel, pinkish-gray 105 9/23/92 |North Gyp to GW
S002B050 Silt, yellowish-brown 115 9/23/92 |North Gyp to GW
S002B060 Sandy gravel, yellowish brown 125 9/23/92 |North Gyp to GW
S002B070 Silt, brownish-yellow 135 9/23/92 |North Gyp to GW
S003B000 Silty pea gravel-pale brown 61 10/9/92 {South Gyp to GW
S003B010 Silt, brownish yellow (moist) 70 10/9/92 |[South Gyp to GW
S003B020 Silt, brownish yellow 80 10/9/92 |South Gyp to GW
S003B030 Silt, brown 90 10/9/92 |{South Gyp to GW
S003B040 Silty gravel 100 10/9/92  |South Gyp to GW
S003B050 Silty sand, brown 115 10/9/92  |South Gyp to GW
S003B0O60 Clayey sand, gray and brownish orange 135 10/9/92 |South Gyp to GW
S003B070 Clayey sand, gray and brownish orange 145 10/9/92  |South Gyp to GW
S003B080 Sand with gravel 155 10/9/92 |South Gyp to GW
SO03R999 Rinsate NA 10/11/92 |South Gyp to GW
S003 Rinsate NA 10/13/92 {South Gyp to GW
S03AR999 Rinsate NA 10/13/92 |South Gyp to GW
SO3AR9MS  |Rinsate NA 10/13/92 |South Gyp to GW
SO3ARMSD |Rinsate NA 10/13/92 |South Gyp to GW
S004B000 Silt, pale brown 53 10/1/92  [South Gyp to GW
S004BO10 Silt, pale brown 60 10/1/92  |South Gyp to GW
S004B020 Silt, pale brown 70 10/1/92 |South Gyp to GW
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Section 2 Study Area Investigations

TABLE 2.1-9 (continued)
SIMPLOT POTENTIAL SOURCE AND FACILITY SOIL BORING SUMMARY

PHASEI
Actual
Phasel - ' Sample Date General
Sample IDs Generalized Sample Description Depth, ft | Drilled Location
S004B030 Silt, light brown 80 10/1/92  |South Gyp to GW
S004B040  |[Silt, light brown ) 10/1/92  |South Gyp to GW
S004B050 Silt, light brown 100° 10/1/92 |South Gyp to GW
" §SO04B060 - |Silt, light brown (small bits pea gravel) 110 10/1/92  |South Gyp to GW
S004BO70  [Tuff, light gray 120 10/1/92  |South Gyp to GW
S004B080 Silty sand, very pale brown 130 10/1/92  |South Gyp to GW
S004B0%0 Silty-sand, light brown 140 10/1/92 |South Gyp to GW
S004B100  |Light gray clay 150 10/1/92  [South Gyp to GW
S004B110 Light brown silt and clay - 160 | 10/1/92 [South Gyp to GW
S005B000 Silt, yellowish brown 40 10/14/92 |South Gyp to GW
S005B010 Silt, yellowish brown 50 10/14/92 |South Gyp to GW
S005B020 Silt, yellowish brown 60 10/14/92 {South Gyp to GW
S005B030 Silt, yellowish brown 70 10/14/92 |South Gyp to GW
S005B040 Silt, yellowish brown 80 10/14/92 |South Gyp to GW
S005B0S0 Silt, yellowish brown 90 10/14/92 |South Gyp to GW
SO0SB0OG0 Silt, yellowish brown 100 10/14/92 {South Gyp to GW
S005B070 Silt, yellowish brown (@ 10% gravel) 110 10/14/92 [South Gyp to GW
S005B080 Silt, yellowish brown 120 10/14/92 {South Gyp to GW
S005B090 Silt, yellowish brown 130 10/14/92 |South Gyp to GW
S00SB100 Sandy silt, moderate yellowish brown 140 10/14/92 |South Gyp to GW
S005B110 Sandy silt, moderate yellowish brown 150 10/14/92 |South Gyp to GW
S005B120 Sandy silt, moderate yellowish brown - 160 10/14/92 |South Gyp to GW
S005B130 |Sandy silt, moderate yellowish brown 170 10/14/92 |South Gyp to GW
S005B140 Sandy silt, moderate yellowish brown 180 10/14/92 |South Gyp to GW
S005B150 Sandy silt, moderate yellowish brown 190 10/14/92 |South Gyp to GW
S005B 160 Sandy silt, moderate yellowish brown 200 10/14/92 |South Gyp to GW
S005B170 Silty sand, pale yellowish brown 210 10/14/92 |South Gyp to GW
S005B180 Silty sand, pale yellowish brown 220 10/14/92 {South Gyp to GW
S006B000 Sandy, gravelly silt 44.6 10/21/92 " |South Gyp to GW
SO06B010 Silty, sandy gravel 55 10/21/92 {South Gyp to GW
S006B020 Silty, sandy gravel 65 10/21/92 |South Gyp to GW
SO06B030.  |Brown/tan silt 70 10/21/92 |South Gyp to GW
SO06B040 | Yellowish brown silty/sandy/gravel 85 | 10/21/92 |South Gyp to GW
SO06B050 Yellowish brown silty/sandy/gravel 95 10/21/92 |South Gyp to GW
SO06B060 Yellowish brown silty/sandy/gravel 105 10/21/92 |South Gyp to GW
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Section 2 Study Area Investigations

TABLE 2.1-9 (continued)
SIMPLOT POTENTIAL SOURCE AND FACILITY SOIL BORING SUMMARY

PHASE I
Actual
Phase I Sample Date General
Sample IDs Generalized Sample Description Depth, ft | Drilled Location
S006B070 Yellowish brown silt embedded in gravel 115 10/21/92 |South Gyp to GW
(silty/sandy/gravel)
50068080 Yellowish brown silty/sandy/gravel 125 10/21/92 |South Gyp to GW
S006B090 Yellowish brown silty/sandy/gravel 135. 10/21/92 |South Gyp to GW
S006B100 Yellowish brown silty/sandy/gravel _ 145 10/21/92 {South Gyp to GW
S006B110 Yellowish brown silty/sandy/gravel 155 10/21/92 |South Gyp to GW
S006B120 Red sand, coarse-grained 165 '| 10/21/92 |South Gyp to GW
SO06B130 Red sand, coarse-grained 169 10/21/92 |South Gyp to GW
S007B000 Light yellowish brown silty gravel 0 10/24/92 {Settling Pond to GW
S007B010 Brown silty sand with small boulders (very limited 15 | 10/24/92 |Settling Pond to GW
amount of recovery)
S007B020 Coarse-grained sandy gravel 25 10/24/92 |Settling Pond to GW
SO08B000 Coarse-grained sand/pea gravel 0 10725/92 |Dewatering Pit to GW
S008B001 Gypsum ' _ 25 10/25/92 |Dewatering Pit to GW
SO08B010 Coarse-grained sandy gravel (light yellowish brown) 10 10/25/92 |Dewatering Pit to GW
S008B020 Light yellowish brown silty/sandy/gravel 20 10725/92 |Dewatering Pit to GW -
S008B030 Gravel (wet) various colors 26 10/25/92 |Dewatering Pit to GW
S009B Inaccessible (to be done in spring of 93). Former East NS Inaccess- |Former East Overflow Pond
Overflow Pond in use at time of drilling ible
S010B000 Tan fine silt - dry 10.5 10/12/92 |Former Pillow Tank Area
S010B002 Tan fine silt 13 10/12/92 [Former Pillow Tank Area
S010B00S  |Tan silt 15.5 | 10/12/92 |Former Pillow Tank Area
S010B007 Tan silt 18 10/12/92 |Former Pillow Tank Area
S010B010 Tan silt 20.5 10/12/92 {Former Pillow Tank Area
S011B000 Tan silt 9 10/13/92 |Former Pillow Tank Area
S011B002 Tan silt 11.5 10/13/92 |Former Pillow Tank Area
S011B00S Tan silt 14 10/13/92 |Former Pillow Tank Area
S011B007 Tan silt 16.5 10/13/92 |Former Pillow Tank Area
S011B010 Tan silt 19 10/13/92 |Former Pillow Tank Area
S011R999 Rinsate NA 10/13/92 {Former Pillow Tank Area
S030B000 Road base/sandy gravel (up to 1 in.) 0.5 10/14/92 jAmmo #1
S030B002 2 10/14/92 |Ammo #1
S031B000 Gray brown sandy gravel (up to 1 in.) 0.5 10/14/92 |Ammo #1
S031B002 _ ' " NS | 10/14/92 {Ammo #1
S032B000 Road base/gravel (gypsum) 0.5 10/14/92 |Ammo #1
S032B002 Red tan silt - moist 2 10/14/92 |Ammo #1
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Section 2 Study Area Investigations

TABLE 2.1-9 (continued)
SIMPLOT POTENTIAL SOURCE AND FACILITY SOIL BORING SUMMARY

PHASEI
Actual
Phase [ Sample Date General
Sample IDs Generalized Sample Description Depth, ft | Drilled Location

S033B000 Tan sandy gravel and road base 0.5 10/14/92 |Ammo #1
S033B002 Brown sandy gravel 2 10/14/92 |Ammo #1
S033R999 Rinsate 10/14/92 |Ammo #1
S034B000 Tan-brown sandy silt with gravel 05 | 9/18/92 |Ammo #1
S034B002 Brown silty sand with fine gravel 2 9/18/92 |Ammo #1
S035B000 Brown-tan silt with gravel 0.5 9/23/92 |Ammo #1
S035B002 Dark brown-tan silt/sand w/gravel 2 972392 |Ammo #1
S036B000 Brown silty sand with fine gravel 0.5 9/23/92 |Ammo #1
S036B002 Tan silt with gravel 2 9/23/92 |Ammo #1
S037B000 Brown silty sand with fine gravel 0.5 9723/92 |Ammo #1
S037B002 Tan silt with gravel 2 9/23/92 |Ammo #1
S038B000 Brown-tan silt 0.5 10/14/92 {Ammo #2
S038B002 Tan silty sand - moist 2 10/14/92 [Ammo #2
SO38R999  |Rinsate NA 10/13/92 |Ammo #2
S039B Inaccessible due to utilities & building structures NA 10/14/92 |Ammo #2
SG40B000 Tan sandy gravel 0.5 10/14/92 {Ammo #2
S040B002 Gravel 2 10/14/92 |Ammo #2
S041B000 Tan sandy gravel (up to 1 in.) 0.5 10/14/92 |Ammo #2
S041B002 Gravel 2 10/14/92 {Ammo #2
S042B000 Tan sandy gravel (coarse up to 1 in.) 0.5 10/13/92 |Ammo #2
S042B002 Tan sandy gravel 2 10/13/92 |Ammo #2 .
S042R999 Rinsate . NA 10/13/92 |Ammo #2
S043B000 Brown tan sandy gravel (coarse up to 1 in.) 0.5 10/13/92 |Ammo #2
S043B002 Sandy gravel (coarse) - 2nd run red-brown silty sand 2 10/13/92 |Ammo #2
S044B000 Tan sandy gravel (1/8-1/4 in.) 0.5 10/13/92 |Ammo #2
S044B002 Tan sandy gravel (coarse) 2 10/13/92 |Ammo #2
S044R999 Rinsate NA 10/13/92 |Ammo #2
S045B000 Tan sandy gravel (fine <1/8 in.) 0.5 10/13/92 |Ammo #2
S045B002 Tan sandy silt - damp 2 10/13/92 |Ammo #2
S046B000 Dark brown sandy gravel/sand with gravel (<=1/2 in.) 0.5 10/11/92 |Amm Sulfate
S046B002  |Tan sandy gravel ' 2 | 1001182 |Amm Sulfate
S047B000 Dark brown silty gravel (fine <1/8 in.) 0.5 10/11/92 |Amm Sulfate
S047B002 Sandy gravel ' 2 10/11/92 [Amm Sulfate
S048B000 Dark brown clayey silt with gravel 0.5 9/23/92 |Amm Sulfate
S048B002 Dark brown clayey silt with gravel 2 9/23/92 |Amm Sulfate
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Section 2 Study Area Investigations

TABLE 2.1-9 (continued)
SIMPLOT POTENTIAL SOURCE AND FACILITY SOIL BORING SUMMARY

PHASEI
Actual .
Phase I . Sample Date General
Sample IDs . Generalized Sample Description Depth, ft| Drilled Location
S049B000 Dark brown clayey silt with gravel 0.5 9/23/92 |Amm Sulfate
S049B002 Dark brown clayey silt with gravel 2 9/23/92 |Amm Sulfate
S050B000 Black-gray silty gravel 0.5 10/9/92  [Triple superphosphate area
S050B002  |Tan silt 2 10/9/92  |Triple superphosphate area
SOS1B000 - |Dark brown silt trace fine gravel 0.5 10/9/92 [Triple superphosphate area
S051B002 Brown sandy silt gravel (up to 1 in.) 2 10/9/92 |Triple superphosphate area
S052B000 Brown silt with fine gravel 0.5 10/9/92 |Triple superphosphate area
S052B002 Brown silt 2 10/9/92  {Triple superphosphate area
S053B000 Dark brown silt with gravel 0.5 10/9/92 |Triple superphosphate area
S053B002 Tan silty clay with gravel 2 10/9/92 [Triple superphosphate area
S054B000 Tan gray sandy gravel 0.5 10/15/92 |Phos Acid Cont
S054B002 Gypsum fill 25 10/15/92 |Phos Acid Cont
S054R999 Rinsate NA 10/15/92 |Phos Acid Cont
S055B000 Tan-brown sandy gravel 0.5 10/16/92 [Phos Acid Cont
S055B002 Tan-brown sandy gravel 25 10/16/92 {Phos Acid Cont
S055B005 Tan sandy gravel 5 10/16/92 |Phos Acid Cont
SO55B007 . |Tan sandy gravel - 7 | 10/16/92° |Phos Acid Cont
S056B000 Dark gray silt gravel 0.5 10/14/92 |Railcar Cleaning
S056B002 Dark gray silt gravel 2 10/14/92 |Railcar Cleaning
S057B Inaccessible due to new plant structures NA 10/14/92 |Railcar Cleaning
S058B000 Tan sandy gravel 0.5 10/14/92 |Sulfuric Loading
SOS8B002  |Tan silt - moist .25 10/14/92 |[Sulfuric Loading
S058B005 Tan silt 5 | 10/14/92 |Sulfuric Loading
S058B007 Tan sand/sandy gravel (fine) 7.5 10/14/92 |Sulfuric Loading
S058B010 Tan sandy gravel 10 10/14/92 |Sulfuric Loading
S059B000 Tan brown sandy gravel (<=1 in.) 0.5 10/15/92  |Sulfuric Loading
S059B002 Tan silt 25 10/15/92 |Sulfuric Loading
SOS9B005 Tan silt 5 10/15/92 {Sulfuric Loading
S059B007 Tan silt 7.5 10/15/92 |Sulfuric Loading
S059B010 Tan silt - silty gravel 10 | 10/15/92 |[Sulfuric Loading
SO60B000 Gray sandy gravel 0.5 10/14/92 |Sulfuric Loading
S060B002 Tan silt 2.5 10/14/92 |Sulfuric Loading
S060B00S Tan sandy gravel 5 10/14/92 [Sulfuric Loading
SOGOR999 Rinsate NA 10/14/92 |Sulfuric Loading
S061B000 Tan sandy gravel (<=1 in.) 0.5 10/15/92 |Sulfuric Loading
EMFdocs\Form_RIdocutb1219.doc EMF Rl repont 5/12
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Section 2 Study Area Investigations

TABLE 2.1-9 (continued)
SIMPLOT POTENTIAL SOURCE AND FACILITY SOIL BORING SUMMARY

PHASEI
Actual
PhaseI : Sample | Date General
Sample IDs Generalized Sample Description Depth, ft | Drilled Location
S061B002 Tan silt 25 10/15/92 |Sulfuric Loading
S061B00S Tan silt (damp) 5 10/15/92 |Sulfuric Loading
S061B007 Tan sandy gravel - damp 7.5 10/15/92 {Sulfuric Loading
S061B010 Tan sand with gravel - damp 8 10/15/92 {Sulfuric Loading
S061R999 - |Rinsate NA 10/14/92 |Sulfuric Loading
S062B000 Silty sand - slight odor 0.5 10/11/92 |Fmr #1 Sulf Plnt
S062B002 Tan silt 2.5 10/11/92 |Fmr #1 Sulf Pint
S062B005 Tan silt 5 10/11/92 |Frar #1 Sulf Pint
S062B007 Silty gravel 7.5 | 10/11/92 |Fmr#1 Sulf Pint
S062B010 Silty gravel 10 10/11/92 |Fmr #1 Sulf Plnt
S063B000 Brown sandy gravel 0 10/11/92 |Fmr #1 Sulf Pint
S063B002 Sandy gravel (up to 1 in.) 25 10/11/92 |Fmr #1 Sulf Plnt
S063B00S Sandy gravel 5 10/11/92 [Fmr #1 Sulf Pint
- §S063B007 Refusal-Cobbles (1-2 in.) 1.5 10/11/92 |Fmr #1 Sulf Pint
S063R999 = |Rinsate NA 10/11/92 {Fmr #1 Sulf Pint
S064B000 Tan sandy gravel 0.5 10/11/92 |Fmr #2 Sulif Pint
S064B002 Decomposed tuff boulder/sandy gravel 25 10/11/92 |Fmr #2 Sulf Pint
S064B005 Brown silt 5 10/11/92 |Fmr #2 Sulf Plnt
S065B000 Brown sand with trace gravel 0.5 10/11/92 |Fmr #2 Sulf Pint
S065B002 Tan silt 25 10/11/92 |Fmr #2 Sulf Pint
S065B00S Tan-brown silt 5 10/11/92 {Fmr #2 Sulf Plnt
S065B007 Tan-brown silt 7.5 10/11/92 |Fmr #2 Sulf Plnt
SO65R999 Rinsate NA | 10/11/92 |Fmr #2 Sulf Pint
S066B000 Brown silty gravel (fine - coarse) 0.2 10/11/92 JPhos Acid Loading
5066B002 Tan brown silty gravel (coarse up to 2 in.) 25 10/11/92 |Phos Acid Loading
S066B005 Siity gravel 4 10/11/92 |Phos Acid Loading
S067B000 Brown silty gravel 0.5 10/11/92 |Phos Acid Loading
S067B002 Tan-brown silty gravel 25 10/11/92 [Phos Acid Loading
S068B000 Brown sandy silt with trace gravel 0 10/8/92 |Cooling Tower Area
S068B002 Silty gravel 25 10/8/92  [Cooling Tower Area
S068B00S Brown sandy gravel (fine) 5 10/8/92 [Cooling Tower Area
S068B007 Sandy gravel (fine <=1/4, mostly 1/8 or smaller) 7.5 10/8/92 |Cooling Tower Area
dam -
S068B010 Gra:::l 9 10/8/92 |Cooling Tower Area
S069B000 Dark brown silty sand trace gravel 0 10/8/92 |Cooling Tower Area
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Section 2 Study Area Investigations

TABLE 2.1-9 (continued)
SIMPLOT POTENTIAL SOURCE AND FACILITY SOIL BORING SUMMARY

PHASEI
: Actual
Phase | Sample Date General

Sample IDs Generalized Sample Description Depth, ft | Drilled Location
S069B001 Gray gypsum 0.5 10/8/92  |Cooling Tower Area
S069B002 Tan silt 2 10/8/92 |Cooling Tower Area
S070B000 Dark brown silt - damp 0 10/9/92  |Former Cooling Pond
S070B002 Tan sandy gravel _ 2.5 10/9/92  |Former Cooling Pond
SO70B00S5 Tan sand-gravel (< gravel) tuff boulder 5 10/9/92 |Former Cooling Pond
S070B007 Tan silty sand ' 1.5 10/9/92 |Former Cooling Pond
S070B010 Tan silty sand 10 10/9/92  {Former Cooling Pond
S071B000 Dark brown sandy silt tr/gravel (damp) 0 10/9/92 |Former Cooling Pond
S071B002 Gray black wet silt 2.5 10/9/92 |Former Cooling Pond
S071B00S Gray black silt - sandy gravel 5 10/9/92 |Former Cooling Pond
SG71B007 Tan silty sand with trace gravel 7.5 10/9/92  |Former Cooling Pond
IS071B010 Silty sand 10 10/9/92  |Former Cooling Pond
S072B000 Dark brown silty gravel 0 10/10/92 |Water Reclaim Area
S072B002 Tan silt to 1.8 ft. - tan sandy gravel 3 10/10/92 |Water Reclaim Area
S073B000 Dark brown sand with gravel 0 10/10/92 |Water Reclaim Area
S073B002 Tan sandy silt 35 10/10/92 |Water Reclaim Area
S074B000 Brown sandy silt with trace gravel (1/4 or smaller) 0.5 10/9/92 |Former Ore Pile Area
S074B002 Tan-brown silt 2 10/9/92 |Former Ore Pile Area
S075B000 Tan silt with trace fine gravel 0.5 10/9/92 |Fommer Ore Pile Area
S075B002 Tan-brown silt 2 10/9/92  |Former Ore Pile Area
S076B000 Brown silt with trace gravel 0 10/10/92 [Fonmer Ore Pile Area
S076B002 Tan-brown silt . 2 10/10/92 |Former Ore Pile Area
S077B000 Dark red brown silt with gravel 0 10/10/92 {Former Ore Pile Area

077B002 Tan silt 2 10/10/92 [Former Ore Pile Area
S078B000 Red-brown fine silt 0 10/10/92 |Former Ore Pile Area
S078B002 Tan silt 2 10/10/92 |Former Ore Pile Area
S079B000 Dark brown sandy silt with gravel (<=1/8 to 1/4 in.) 0 | 10/10 & 15 |Bone Yard
S079B002 Tan silt 2 |10/10 & 15 |Bone Yard
S080B000 Brown sandy silt 0 |10/10 & 15 {Bone Yard
S080B002 Brown-tan silt 2 | 10/10 & 15 {Bone Yard
S081B000 Tan-brown silt trace fine gravel 0 | 10/10 & 15 {Bone Yard
S081B002 Tan-brown silt 2 |10/10 & 15 |Bone Yard
S082B000 Tan silt 0.5 11/12/92 |Road Sample
S082B002 Brown-tan silt 2 11/12/92 [Road Sample
S083B000 Tan-brown silt 0.5 11/12/92 |Road Sample
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Section 2 Study Area Investigations

TABLE 2.1-9 (continued)
SIMPLOT POTENTIAL SOURCE AND FACILITY SOIL BORING SUMMARY

PHASE I
Actual
Phase I Sample Date General
Sample IDs Generalized Sample Description Depth, ft| Drilled Location
S083B002 Tan-brown silt 2 | 111292 |Road Sample
S084B000 Light tan fine silt 0.5 11/12/92 |Road Sample
S084B002 Light tan fine silt 2 11/12/92 |Road Sample
S085B000 Brown silt sand with gravel 0 10/10/92 |Road Sample
S085B002 Tan-brown silt to silty sandy gravel 2 10/10/92 |Road Sample
S086B000 Tan-brown silt trace gravel 0 10/10/92 |Road Sample
S086B002 Tan silt 2 10/10/92 |Road Sample
S087B000 Dup with S067B000 10/10/92 {Road Sample
S087B002 Dup with S067B002-Refusal 10/10/92 |Road Sample
S088B000 Red-brown sandy silt with gravel 0.5 10/10/92 |Road Sample
S088B002 Brown silt 2 10/10/92 {Road Sample
S089B000 Red-brown sandy silt with gravel ] 10/10/92 |Road Sample
S089B002  {Brown silt 2 10/10/92 |Road Sample
S090B000 Red-brown silt trace gravel 0.5 10/10/92 |Road Sample
S090B002 Brown silt -2 10/10/92 {Road Sample
S091B000 Dup with S063B000 10/10/92 |Road Sample
S091B002 Dup with S063B002 10/10/92 |Road Sample
SO091R999  [Rinsate NA | 1071192 [Road Sample
S092B000 Inaccessible - center of plant underground utilities NS 10/11/92 |Road Sample
S092B002 Inaccessible - center of plant underground utilities NS 10/11/92 |Road Sample
S093B000 Brown silt with trace gravel 10/10/92 |Road Sample
S093B002 Tan silt 10/1092 |Road Sample
S094B000 Gray gypsum 0.5 10/8/92 |Road Sample
S094B002 . |Tan-brown silt 10/8/92 |Road Sample
S095B000 Dark brown sandy silt with fine gravel 10/10/92 |Road Sample
S095B002 Tan silt (moist in shoe) 10/10/92 |Road Sample
S096B000 Tan-brown silt 0.5 10/12/92 [Road Sample
S096B002 Tan silt 10/12/92 |Road Sample
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TABLE 2.1-9 (continued)

Section 2 Study Area Investigations

SIMPLOT POTENTIAL SOURCE AND FACILITY SOIL BORING SUMMARY

PHASE I
Actual
Phase II . Sample Date General
Sample IDs Generalized Sample Description Depth, ft | Drilled Location
S097B000 Silty gravel 0 7/14/93 |Unlined ditch
S097B002  |Sandy gravel 2 | 7/14/93 |Unlined ditch
S097B00S Gravel NS 7/14/93  |Unlined ditch
S097B007  [Sandy gravel 7 | 711493 |Unlined ditch
S097B010 Silty sandy gravel 10 7/14/93 |Unlined ditch
S097BO1S  [Silty gravel 15 | 7/14/93 |Unlined ditch
S097B020 Sandy gravel 20 7/14/93 {Unlined ditch
S097B025 Gravel 25 7/14/93 |Unlined ditch
S097B030 Gravels (wet) NS 7/14/93  |Unlined ditch
S098B000 Sandy gravel 0.5 7/9/93  |Triple superphosphate area
S098B002 Tan silt 2 7/9/93  |Triple superphosphate area
S098B005 . |Tan silt 5 7/9/93  |Triple superphosphate area
S098B007 Tan silt 7 7/9/93  |Triple superphosphate area
S098B010 Tan silt (wet) 10 7/9/93 . |Triple superphosphate area
S099B000 Gypsum fill 1] 7/12/93 |Downgradient of EOP
S099B010 Sandy gravel 10 712193 |Downgradient of EOP
S099B020 Gravel NS 7/12/93  |Downgradient of EOP
S099B030 Sandy gravel 30 7/12/93 |Downgradient of EOP
S099B040 Gravel NS 71293 |Downgradient of EOP
S099B050 Gravel 50 7/12/93  |Downgradient of EOP
SO99R999 Rinsate NA | 7/13/93 |Bechtel Trailer
S100BO00 Gravelly sandy silt 7/11/93 |Former Cooling Pond -
S100B002 Tan silt 7/11/93 |Former Cooling Pond
S100B0O0S Fill (sandstone) 7/11/93  |Former Cooling Pond
S100B007 Fill (sandstone) 7/11/93  \Former Cooling Pond
S100B010 Fill (sandstone) 10 7/11/93 |Former Cooling Pond
S100B012 Fill (sandstone) 12 7/11/93 |Former Cooling Pond
S100BO15 Sandy gravel 15 7/11/93  |Former Cooling Pond
S100B025 Gravel 25 7/11/93 |Former Cooling Pond
S100B035 Gravel NS 7/11/93 {Former Cooling Pond
S100B045 Gravel 45 7/11/93  |Former Cooling Pond
S100B0S5 Tan silt 55 7/11/93  |Former Cooling Pond
S100B06S Sandy gravel 65 7/1193 |Former Cooling Pond
S100B080 Clay 80 7/11/93 [Former Cooling Pond
S101B000 Gravel 0 7/10/93 |Cooling Tower
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Section 2 Study Area Investigations

TABLE 2.1-9 (continued)
SIMPLOT POTENTIAL SOURCE AND FACILITY SOIL BORING SUMMARY

PHASE II
Actual
Phase I1 Sample Date General -
Sample IDs Generalized Sample Description Depth, ft| Drilled Location
S101B002 Sandy gravel 2 7/10/93  |Cooling Tower
S101B00S  {Silty gravel 5 | 71093 |Cooling Tower
S101B007 Sandy gravel 7 7/10/93  [Cooling Tower
S101B010  [Silty sandy gravel 10 | 710093 |Cooling Tower
S101B012 Sandy gravel 12 7/10/93  [Cooling Tower
S101BO15 Silty sandy gravel 15 7710/93  |Cooling Tower
S101BO17 Tan silty gravel 17 7/10/93  |Cooling Tower
S101B020 Silty sandy gravel NS 7/10/93  |Cooling Tower
S101R999 Rinsate NA 7/10/93 1@ Cooling Tower
S102B000 Silty sandy gravel 0 7/12/93 |Water Reclaim
S$102B002 Gravelly tan silt 2 7/12/93 {Water Reclaim
S102B005 NS 7/12/93 (Water Reclaim
S102B007 Tan silt 7 7/12/93 |Water Reclaim
S102B010 Sandy gravel 10 7/12/93  [Water Reclaim
S102B012 Gravel NS 7/12/93 |Water Reclaim
S102BO15 Sandy gravel 15 7/12/93 |Water Reclaim
S102B017 Sandy gravel NS 7/12/93 |Water Reclaim
S102B020 Sandy gravel 20 7/12/93 |[Water Reclaim
S103B000 Sandy gravel 0 7/1393  |RR Clean-out
S103B002 Sandy gravel 2 7/13/93  |RR Clean-out
S103B00S Gravelly silt 5 7/13P3  |RR Clean-out
S103B007 Gravelly silt 7/13/93 |RR Clean-out
S103R999 Rinsate NA 7/13/93 |RR Clean-out
S104B000 Gravelly silt 0 7/24/93 |Fmr #1 Sulf Pint
S104B00S Tan silt 5 7/24/93 |Fmr #1.Sulf Pint
S104B010 Silty sandy gravel 10 7/24/93 |Fmr #1 Sulf Pint
S104BO15 Gravel 15 7/24/93 |Fmr #1 Sulf Pint
S104B020 Gravel 20 7/24/93 |Fmr #1 Sulf Pint
S104B025 Sandy gravel 25 7/24/93 [Fmr #1 Sulf Plnt
S104B030 - |Gravels NS 7/24/93 |Fmr #1 Sulf Pint
S104B040 Gravels NS 7/24/93 |Fmr #1 Sulf Pint
S105B000 Silty sandy gravel 0.5 7/24/93 {Phos Acid Loading
S105B002 Gravelly silt 2 | 724193 |Phos Acid Loading
S105B00S |Tansilt 5 7/24/93  |Phos Acid Loading
S105B007 Silty sandy gravel 7 7124/93  |Phos Acid Loading
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Section 2 Study Area Investigations

TABLE 2.1-9 (continued)

SIMPLOT POTENTIAL SOURCE AND FACILITY SOIL BORING SUMMARY

PHASE II
Actual
Phase I1 Sample Date General
Sample IDs Generalized Sample Description Depth, ft| Drilled Location

S105B010 Sandy gravel 10 7/24/93 |Phos Acid Loading
S105B01S Gravel 15 7/24/93 |Phos Acid Loading
S105B020 Gravels NS 7/24/93 |Phos Acid Loading
S105B025 Gravels NS 7/24/93 |Phos Acid Loading
S105R999 - |Rinsate NA 7/25/93 |@ Phos Acid Loading
S106B000  [Tan silt 05 | 71093 [Amamo #1
S106B002 Tan silt 2 7/10/93 |Ammo #1
S106B00S Tan silt 5 7/10/93 |Ammo #1

. {S106B007 Tan silt 7 7/10/93 |Ammo #1
S106B010 Sandy gravel 10 7/10/93 |Ammo #1
S107B000 Brown silty sandy gravel 0 7/10/93 |Ammo #1 Loading
S107B002  |Gravelly silt 2 | 71003 |[Ammo #1 Loading
S107B00S Gravelly silt NS 7/10/93 |Ammo #1 Loading
S107B007 Sandy gravel 7 7/10/93 (Ammo #1 Loading
S107B010 Sandy gravel 10 7/10/93 |Ammo #1 Loading
S107B012 Sandy gravel NS 7/1093 |Ammo #1 Loading
S108B000 Tan silt 0 709/93 |Ammo #2 '
S108B002 Tan silt 2 7/9/93 {Ammo #2
S108B005 Sandy gravel 7/993 |Ammo #2
S 108B007 Sandy gravel 7/9/93 |Ammo #2
S108B010 Sandy gravel 10 7/9/93 |Ammo #2
S109B000 Silty gravel 0 7/13/93  |Phos Storage Loading
S109B002 Tan silt 2 7/1393 |Phos Storage Loading
S109B005 Gravelly sand 5 7/13/93 |Phos Storage Loading
S109B007 Gravel NS 7/13/93 |Phos Storage Loading
S109B010 Sandy gravel 10 7/13/93 |Phos Storage Loading
S109BO1S Gravel 15 7/13/93 |Phos Storage Loading
S109B020 Gravel 20 7/13/93  |Phos Storage Loading
S332B070 Gravel 70 7/9/93  |Well upgradient of EOP
S333B160 Sandy gravel 160 7/19/93 |Simplot Fenceline well -
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Section 2 Study Area Investigations

TABLE 2.1-9 (continued)
SIMPLOT POTENTIAL SOURCE AND FACILITY SOIL BORING SUMMARY

PHASEII
Actual
Phase II Sample Date General
Sample IDs Generalized Sample Description Depth, ft| Drilled Location
PCB Road Resampling Locations
S063B000  [Sandy gravel 0 8/5/93 |Fmr #1 Sulf Plnt
S067B000 Silty gravel NS 8/5/93  |Phos Acid Loading
S079B000 Sandy silt w/ gravel 0 8/5/93 |Bone Yard
S080B000 Brown sandy silt 0 8/5/93 |Bone Yard
S085B000 Silt sand w/ gravel 0 8/5/93 |Road Sample
S088B000 Sandy silt w/ gravel Q.5 8/5/93 |Road Sample
S090B000 Brown silt 0.5 8/5/93 |Road Sample
S094B000 Gypsum 0.5 8/5/93 |Road Sample
S098B000 Sandy gravel 0.5 8/5/93  |Triple Superphosate area
Separate data group - groundwater from borings .
S100W085  |Groundwater screening NA 7/<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>